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A Seven-Day Journal 


Wartime Problems in Shipyards 


At a meeting of the Confederation of Shipbuilding 
and Engineering Unions, which took place last week 
in York, under the presidency of Mr. J. W. Stephenson, 
a comprehensive survey was made of the conditions 
created by the war, as they affect the men employed 
in the various shipyard and marine engineering 
trades. One of the main considerations, it was 
stated, was the necessity of increasing wages in order 
to meet the new conditions, and the various steps 
which have already been taken towards this end 
were reported upon and approved. Another matter 
which received the attention of the Confederation 
was the supply of labour, particularly with regard to 
the high percentage of younger men in the recently 
depressed trades, which, if taken for military service, 
would create many difficulties. Appreciation was 
expressed of the co-operation of the Government 
departments and the employers, with the trade 
unions in an endeavour to find a satisfactory solution 
of the problems presented. Another important 
matter which received the attention of the Conference 
was the difficulties which are likely to be met with 
in the coming weeks, in the shipyards, in completing 
the normal working day within the hours of daylight, 
having regard to the lighting restrictions imposed by 
the black-out regulations. Shipbuilding, unlike many 
other industries, requires the carrying out of a large 
proportion of its work in the open air, and the lighting 
restriction will doubtless mean new difficulties in the 
carrying out of many operations, particularly in the 
darker days. In all probability there will have to be 
some rearrangement of starting and stopping hours, 
and shorter mealtimes, if the same amount of work 
is to be done in daylight hours. Where men are 
employed in closed workshops no problem arises, as 
arrangements have already been made to screen 
working processes and lighting. It seems likely that 
the local conditions affecting the industries in the 
different areas will have to be carefully considered 
before any decision is reached. 





. Supreme War Council Decision 


At a meeting of the Supreme War Council held in 
London last Friday, November 17th, economic 
actions were considered in addition to matters con- 
cerned with the effective use of armed forces. After 
the meeting the following statement was issued :— 
“With a view to making full use of the experience 
gained in the years 1914-1918, the British and French 
Governments decided from the outset of the war to 
co-ordinate in the fullest possible manner the 
economic war effort of the two countries. Immediate 
steps were taken at the outbreak of war with this 
object in view. In pursuance of decisions reached by 
Mr. Chamberlain and M. Daladier at the last meeting 
of the Supreme War Council the arrangements already 
put into effect by the two Governments have now 
been strengthened and completed in such a way as 
to ensure common action in the following fields :— 
Air; munitions and raw materials; oil; food; 
shipping; economic warfare. The new measures 
adopted by the two Governments will provide for the 
best use in the common interest of the resources of 
both countries in raw materials, means of production, 
tonnage, &c. They will also provide for the equal 
distribution between them of any limitations, should 
circumstances render necessary a reduction of the 
programmes of imports. The two countries will in 
future draw up their import programmes jointly and 
will avoid competition in purchases which they have 
to make abroad in carrying out those programmes. 
The execution of these tasks has been entrusted to 
permanent Anglo-French Executive Committees, 
under an Anglo-French Co-ordinating Committee, 
which are being set up immediately.” 


Release of Skilled Men from Service 


THE Ministry of Labour and National Service 
announced during the past week that many employers 
desire to secure the return to their original employ- 
ment of men called up for service in the Forces either 
as Reservists, as Territorials, or under the Military 
Training Act, 1939, or the National Service (Armed 
Forces) Act, 1939. Men in the Territorial Army 
belonging to important industrial occupations reserved 
at the ages of 18, 21, or 23 in the Schedule of Reserved 
Occupations published last September who are of 
or above the age of reservation are being given the 
opportunity to take their discharge and return to 
their civil employment provided that they are not 
officers, warrant officers, or non-commissioned officers ; 
that they are not serving in an anti-aircraft or coast 
defence unit ; or that they are not employed in the 
Army in a service trade corresponding to their civil 


from anti-aircraft and coast defence units and also 
from the National Defence companies. It may also be 
possible to arrange for the release of certain craftsmen 
in units of the balloon barrage. The calling up of a 
number of Service Reservists has been postponed for 
a period to enable their employers to make provision 
to meet the position resulting from their departure. 
Men called up for the Royal Navy, Army, or Royal 
Air Force under the Military Training Act, belonging 
to occupations reserved at the age of 18, have been 
released provided they were not being employed in 
the Forces in a service task corresponding to their 
civil occupation. In regard to men in the Territorial 
Army and men called up under the Military Training 
Act it should be noted that the arrangements for 
release do not extend to men belonging to occupations 
for which the age of reservation has been reduced to 
18, 21, or 23 since the Schedule of Reserved Occupa- 
tions was published in September. It is emphasised 
that from now onwards the release of any men from 
the Forces other than those to be discharged under 
the arrangements referred to in this note will be 
considered only under very exceptional circumstances. 
Under these conditions application should be made 
directly to the Government department on whose 
work he is principally engaged. 


Ministry of Supply 


Ar a luncheon given by the Institution of Pro- 
duction Engineers last Friday, November 17th, 
Mr. Burgin, Minister of Supply, in replying to the 
toast of “‘ The Allies and Victory ’” which had been 
proposed by Mr. G. E. Bailey, President of the 
Institution, said that the supply effort had to be 
spread over the Royal Ordnance Factories, large 
manufacturing firms who were able to turn over their 
plants to munition work, and, wherever practicable, 
over the smaller firms as well. Speed was the essence 
of the contract and if sub-contracting could help to 
attain their ends they readily used it. Since war 
began the Ministry of Supply had, with Treasury 
approval, placed orders at the rate of about £2,000,000 
per day. By the seventy-fifth day of the war 
£160,000,000 had been expended by his department 
alone. If firms dealing with clothing and equipment 
were included 240 new firms became in one week 
alone new contractors to the Ministry. There was 
nothing half-hearted about the effort which was being 
made. The output of all classes of people was called 
for. Inevitably there were disappointments because 
people offered their services and were not at once 
required to do anything, but he believed that the 
time was fast approaching when the entire output of 
the great mass of producers would be required for 
the defence of the State and the prosecution of the 
war. In all this field co-operation was essential 
between employer and employed, between contractors 
and sub-contractors, between controllers and pro- 
ducers, and between Government departments. 


Aeroplane Production in America 


Now that by the repeal of the Neutrality Act this 
country can obtain supplies from the United States 
on a “cash-and-carry” basis, it is interesting to 
learn something about the potential productive power 
available. During the past few months, presumably 
in the expectation that large orders would be received, 
American aeroplane factories have increased their 
actual and their potential production at a very rapid 
rate. The production capacity of aeroplane engine 
factories has also rapidly increased. According to 
the Aeronautical Chamber of Commerce aeroplane 
engine factories in the period January Ist, 1938, to 
July Ist, 1939, increased in floor space for production 
by 32 per cent., whilst in the first six months of this 
year they increased it by another 20 per cent. The 
great productivity that is becoming available is 
indicated by the fact that this latter increase repre- 
sents additional floor area of 334,000 square feet. 
Moreover, in the last few months the firms concerned 
have planned and already begun to extend the area 
by another 600,000 square feet. At the present time 
it is believed that the aeroplane industry is capable 
of building engines at the rate of 16,000 per year, 
and by December Ist, 1940, when expansions at 
present planned are in operation, the output should 
rise to an annual production of 25,000 engines, each 
of at least 1000 H.P. in addition to numerous less 
powerful engines. 


Extension of Bakerloo Tube 


Last Monday there was opened the extension of 
the Bakerloo tube which will allow trains to run 
directly from Wembley Park and Stanmore to the 
West End of London. When certain additional work 
has been done and new rolling stock is brought into 
use the scheme will have cost £5,500,000. It is a 





occupation. It is hoped that it will be possible to 


arrange for the release of men in the same categories 


Board in conjunction with the main line railway 
companies at a cost of about £40,000,000 for the 
general improvement of suburban services in the 
London area. Connection between the Wembley 
area and the West End has always been hampered by 
the fact that between Finchley Road and Baker 
Street stations the Metropolitan railway, which has 
four running lines further out, is reduced to two. 
Moreover, at Baker Street it was necessary to change, 
and to travel down by escalator or lift to the Bakerloo 
line below. Twin tube tunnels have now been driven 
from Baker Street to Finchley Road: At Baker 
Street there is a junction with the older Bakerloo 
tube which runs out in a westward direction to Pad- 
dington, Queens Park, Watford, &c., and a new 
south-bound platform has been built. At Finchley 
Road the new tube tracks join the Metropolitan lines 
and by the simple process of crossing a platform those 
who are served by the Metropolitan line at points 
further out than the new tube trains will run, will 
be able with great convenience to reach the West 
End. New tube stations have been built at Swiss 
Cottage and St. John’s Wood and five other stations 
have been reconstructed or altered. At Wembley 
Park two “ fly-under ”’ junctions have been made in 
order to allow trains to and from Stanmore and the 
Neasden depot to pass under the Metropolitan tracks, 
thus avoiding delays. On the works as many as 
3000 men were at one time employed. 


Civilian Officers and Workman in 
H.M. Ships 


An Admiralty order has been issued dealing 
with the position of civilian officers and workmen, 
including those employed by Admiralty contractors, 
who may have to embark on commissioned ships for 
trials, repairs, or completion of work left unfinished 
upon the sailing of the vessel. Since such vessels will 
themselves bear the outward signs of their combatant 
status, no penalty should fall on a civilian embarked 
therein, if he should be captured by the enemy, 
provided he has taken no part in the fighting of the 
ship. It is accordingly unnecessary for civilians who 
are embarked in H.M. ships for purposes such as those 
mentioned above to be given naval status or to wear 
uniform. Before embarkation they should, however, 
each be provided with written instructions signed by 
the appropriate superior officer (e.g. the Admiral 
Superintendent, or the Manager of a workman’s 
Department) specifying the purpose for which the 
recipient is required to proceed on board the par- 
ticular ship, and enjoining that he is not to participate 
in the fighting of the ship or to exercise, while on 
board, any function different from that in which he 
was embarked, except such humanitarian functions 
as the succouring of the sick and wounded. The 
instructions should also state the name and office or 
occupation of the recipient, who should take care to 
keep them about his person. Their Lordships desire 
to emphasise that they attach the greatest importance 
to the strict observance of the injunction against 
participation by such persons in the fighting of the 
ship. 


Pithead Baths 


On Tuesday, November 21st, Mr. Lloyd, Secretary 
for Mines, opened the annual conference of district 
miners welfare committees at the Board of Trade. 
Last Monday, said Mr. Lloyd, he had gladly signed 
an Order transforming the Miners Welfare Committee 
into the Miners Welfare Commission. It was not 
merely a change of title. As a body corporate they 
would be able to hold property and enter into con- 
tracts, and that would lead to even greater efficiency. 
The immediate reason for the introduction of the 
recent Bill had been the necessity for providing 
additional funds for pithead baths by raising the levy 
from 4d. to 1d. per ton. Despite the war, progress 
was not only being made in building contracts already 
let but it had been even possible to enter into new 
contracts for pithead baths. The existence of 
canteens and institutes provided by the Miners 
Welfare Fund would do much to lessen the incon- 
veniences of war time. The zoal industry had been 
called upon to produce more coal, and the response 
to that appeal would be partly governed by the 
health and well-being of the mine workers. The 
Chairman, Major-General Sir Frederick Sykes, men- 
tioned that the additional $d. per ton would be 
applicable for five years, during which time the 
receipts for the construction of pithead baths would 
be about £840,000 per year. Contracts placed last 
year amounted to £649,000, and preparations had 
been made to increase this figure to about £715,000 
this year and £840,000 next year. The total number 
of installations of pithead baths completed or under 
construction at the end of 1939 would, it was esti- 
mated, be 344, and the number of men accommodated 





part of the great plan of improvement now being 
carried out by the London Passenger Transport 





428,000. 
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The Genissiat Dam 





E described in our issue of December 30th, 

1938, the project for the utilisation of the 
waters of the River Rhéne for the production of 
electric energy by building a dam across the deep 
and narrow gorge at Génissiat, 30 kiloms. south- 
west of Geneva. At the time when our illustrated 
description of the works was published the driving 
of one of the two river diversion tunnels, that on 
the right bank, had been completed, and the excava- 
tion of the left-bank tunnel was well advanced. At 
the end of the year 1938 both tunnels were in 





process of being lined with concrete and the con- 









First Stage—Four units of 65,000 kW each, 
giving a total installed power of 260,000 kW, 
65,000 kW being the present limit of size which 
French engineers are prepared to undertake. 

Second Stage.—The four original units plus two 
units, each of 65,000 kW or, alternatively, of 
80,000 kW. If the large units are installed the 
total power will be 420,000. 

In view of the importance of the works and the 
natural beauty of the Rhéne gorge, the Compagnie 
du Rhéne decided to invite certain selected archi- 
tects to submit proposals for the architectural 
























of deviation, and an accurate model of the rock 
bed has been made. This decision, which has 
enabled the detailed drawings to be proceeded 
with in advance of the completion of theexcavation, 
will effect a saving of several months in the period 
required for carrying out the works. 

Several important modifications have also been 
made in the plans for the ancillary works. The 
provision for flood discharge and for scouring will 
now comprise :— 

(1) An open flood spillway and spillway channel 
on the right bank with a movable gate, 41 m. long 
and 6m. deep, below the top water level of the 
reservoir (+330-7 m.). The channel will discharge 
into the river at a point about 400m. below the 
power-house. 

(2) A series of four discharge culverts with pro- 
vision for de-silting to be made on the left bank to 
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FIG. LONGITUDINAL SECTION OF RIVER RHONE AT SITE OF GENISSIAT DAM 


struction of two low-level arch bridges, spanning 
the river at the sites of the upper and lower coffer- 
dams respectively was nearing completion. 


THE REVISED DESIGN OF THE DAM 


We are now able, by the courtesy of Monsieur 
Jean Aubert, the Directeur-Général de la Com- 
pagnie Nationale du Rhéne, to supplement our 
description of the works by an account of their 
present condition and of the modifications in the 
design for the permanent works which have been 
approved since the beginning of the present year. 
Our readers will recall that the design of the dam 
and power station, and the methods of construction 
adopted, are generally very similar to those 
employed in building the Boulder Dam in the 
Colorado River, but on a much smaller scale. In 
the design, which we illustrated in our previous 
article,* the power station is shown occupying a 
U-shaped area in plan at the bottom of the gorge 
below the dam. We now reproduce two sections 
of the dam contained in the annual ‘“ Rapport 
Technique,” issued by the company at the end of 
July. The first (Fig. 1) is a longitudinal section on 
the centre line of the River Rhéne, showing the 
primary cofferdams, now nearly completed, the 
upstream arch cofferdam, as well as the outline of 
the permanent works, the dam and power station. 
This section may be compared with Fig. 2 in our 
issue of December 30th last. It will be observed 
that the concrete arch cofferdam downstream has 
been eliminated; this additional safeguard has 
been found to be unnecessary in view of the rela- 
tively low water level realised below the down- 
stream cofferdam even in times of flood. 

Fig. 2 is a cross section near the middle of the 
dam showing its construction and the power station 
in accordance with the modified design. The dis- 
position of the power units on either side of the 
gorge below the dam, in a manner similar to the 
Boulder Dam plan, has now been abandoned and 
has been replaced by a plan which provides for the 
construction of six units spaced 21 m. apart in a 
power-house aligned along the downstream face 
of the dam, each turbine unit being fed through an 
independent penstock, 5-75 m. diameter, formed in 
the body of the dam. 

The power units will be housed beneath a heavily 
reinforced concrete roof or curved slab, 3 m. thick, 
which extends from one side of the gorge to the 
other. This slab provides adequate protection of 
the power plant against aerial bombardment at a 
less cost than would have been incurred in providing 
equal protection to two separate groups of plant, 
one on either side of the gorge. Some economy has 
also been effected in the construction of the 
ancillary works of the dam by the adoption of the 
modified plan. 

It is proposed to provide the power installation 
in stages as follows. 








* Fig. 1, page 722, 30th Decomber, 1938. 


treatment of the dam and the associated buildings 
which would conserve as much as possible the 
amenities of the situation. A jury of architectural 
experts, nominated for the purpose, has awarded 
the first prize to Monsieur Laprade, who has been 
appointed consulting architect for the works. 
The power-house will be concealed by the 
curved roof, which, to the observer at a 
distance, appears to be a part of a curved 
downstream face of the dam itself. On the 
right bank will be the administration buildings 
and a colossal statue will be erected between the 





discharge into the diversion tunnel on that side of 
the river. On each culvert there will be two dupli- 
cate control gates, 3m. wide by 8m. high, one 
placed behind the other, which will operate under 
a head of 40 m. 

(3) Provision of low-level discharge culverts for 
scouring, controlled by valves, in the right bank 
diversion tunnel. 


THE RHONE DIVERSION 


The excavation in the river diversion tunnels was 
completed, in the case of the right-bank tunnel on 
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FIG. 2—CROSS SECTION OF DAM—MODIFIED DESIGN 


intake to the flood discharge channel and the 
navigation canal. 

It had originally been intended to defer a decision 
as to the exact location and the detailed design of 
the dam until the excavation of the alluvium in the 
bed of the river between the cofferdams had been 
completed down to rock level. A considerable 
margin had been allowed for in spacing the coffer- 
dams. The large number of borings since made in 
the river bed has, however, enabled the engineers 
to decide on the best location within small limits 





5 
t— Gallery 





December 22nd, 1938, and in the left-bank tunnel 
on February 26th, 1939. The total volume of rock 
excavation in the tunnels and in the respective 
inlet and discharge channels was 215,500 cubic 
metres, a little over 6 per cent. in excess of the 
estimated quantity. 

The concrete lining of the right-bank tunnel was 
completed in March, 1939, and on April 3rd water 
was admitted to the tunnel at the downstream end. 
The fabrication of the large stop gates, required to 
close the tunnels at their upstream portals, which 
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we described in our earlier article, has been delayed ; 
it was realised that they would not be ready for 
erection in place when the tunnels were ready to 
receive the river flow. The seatings for the gates 
were therefore completed and a temporary coffer- 
dam built across the excavated channel near each 
upstream portal. This cofferdam was in the form 
of a horizontal concrete arch, 0-40 m. thick, con- 
structed of precast blocks. The excavation of the 
channel was then completed above and below the 
temporary barrier, which, when the time came to 
admit the water at the upstream portal, was 
destroyed by explosion. This operation was 
successfully carried out in the case of the right 
bank on April 15th, 1939, and on the left bank on 
May 19th, 1939. 


THE COUPURE OF THE RHONE 


We have already, in our earlier article, referred 
to the general design of the cofferdams for the 
diversion of the river flow—the cowpure. The down- 
stream dam was that selected to effect the initial 
closing; the work presented many difficult 
problems. The flow of the river is practically 
never less than 150 cubic metres per second, while 
the average frequency of floods of 1000 cubic 
metres per second is one per annum. A series of 
experiments with models was undertaken in the 
Neyret-Beylier laboratory at Grenoble to deter- 





DIVERSION TUNNEL 


FIG. 3—-LEFT BANK 
mine the volume of the rockfill massif and the 
grading of the rubble necessary to withstand the 
flow over the mound which might be expected to 
occur during its construction. This was calcu- 
lated to be a flood of 800 cubic metres per second, 
passing through a bottle-neck whose width at the 
crest level of the massif would be no more than 
60m. The model experiments indicated that such 
a rockfill mound, composed mainly of stones whose 
weight ranged between 40 kilos, and 400 kilos., 
would require to be formed with a face slope of 
1 in 25. As the mound would have a height of 
about 9 m. above the river bed, the volume of rock- 
fill required and its extent along the river bed both 
appeared to be prohibitive. 

An ingenious method was devised to effect a 
large economy in the volume of material used, and, 
after being tested by model experiments, was 
successfully applied in practice. It is, in fact, 
doubtful whether the cowpure could have been 
achieved, with rock rubble of the grading employed, 
had not the technique which we describe hereunder 
been adopted. 

A large number of steel frames in the form of 
tetrahedrons was constructed of angle bars, 
70 mm. by 70 mm., the sides of the frames being 
2m. The weight of each is about 136 kilos. These 
were anchored by means of wire ropes to cast iron 
sinkers placed on the river bed upstream of the 
massif, where the velocity of the current is reduced. 
Subsequently many of the original anchor wires 
parted during the flood of 600 cubic metres per 
second, which flowed over the massif early in 
April, 1939. These wire ropes, which had a break- 
ing stress of 2 tons, were replaced by wires capable 
of standing a stress of 4 to 6 tons, and no further 
difficulty on this account was experienced. 

By the use of the tetrahedrons, which served 





to check to some extent the velocity of the flow and 
to trap and hold together the rock rubble, it was 
possible to retain the tipped stone at a slope of 
1 in 7 or even 1 in 5, and the total volume of stone 
used in raising the downstream mound to level 
+267-7m. was about 18,000 cubic metres. It 
was not found necessary to use the tetrahedrons 
in forming the upstream massif, containing about 


with the management of the hydro-electric plant 
at Geneva to reduce temporarily the discharge 
from the River Arve and the lake of Geneva, and, if 
possible, keep it below a limit of 300 cubic metres 
per second. The rapid rising of the lake level, 
however, resulted in the decision to blow up the 
temporary closure dam above the right-bank diver- 
sion tunnel before the downstream massif had been 








FIG. 4—THE DAM 


22,000 cubic metres of stone, most of which was 
tipped in water partially stilled by the construction 
of the downstream mound. 

The tipping of stone from the concrete arch 
service bridge constructed above the site of the 
downstream massif began on March 28th, 1939, and 
was carried on continuously at the rate of about 
1000 cubic metres per day. The stones ranged 
from 10 kilos. to 400 kilos. with a proportion of 
fine material and some large stones weighing 1 ton 
or more. 

Following the flood (April 5th-6th), to which 
reference has been made, arrangements were made 





FIG, 5—-OUTLET OF RIGHT 
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SITE—JULY 8, 1939 


fully completed to the level at which it had been 
previously arranged to divert the flow. As we 
have already mentioned, the diversion of the 
stream into the tunnel was effected on April 15th. 

The rockfill in the downstream massif was com- 
pleted a week later and by April 30th the mound 
of the upstream dam was finished. At this date 
the discharge by the one diversion tunnel then in 
service was 445 cubic metres per second, the 
percolation through the two dams being reduced 
to 15 cubic metres per second. The cowpure thus 
made effective has since been maintained, save for 





a breach in the upstream massif on May 3rd, which 
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was closed on the following day. The second 
diversion tunnel having been brought into use on 
May 19th and the cofferdams since raised to their 
intended heights (+275-5 m. in the case of the 
upstream dam), the site of the Génissiat dam can 
be dried out and kept dry in any flood up to one of 
1400 cubic metres per second. 

The view reproduced in Fig. 3 shows the dis- 
charge from the diversion tunnel on the left bank 
during a flood of 920 cubic metres per second on 
July Ist, 1939. The water level at the tunnel 
mouth shown in the view of the flood waters is 
about +268 m. 


COMPLETION OF THE RIVER COFFERDAMS 
The line of steel sheet piles which has been 





driven in the upstream cofferdam is, as already men- 
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FIG. 6—GENERAL 


tioned, described as the ‘‘ shock curtain.’ The 
reinforced concrete service bridge, alongside which 
the steel piles are driven, is designed to withstand 
the considerable horizontal pressure which the 
piles will exert. The longest steel piles at present 
obtainable in France are of 20m. Piles of this 
length were therefore driven with their tops at 
+269 m. and were subsequently extended by 
means of fished pieces to the required height of 
+275-5 m. 

To secure the water-tightness of the cofferdams 
it was originally intended to inject cement in the 
sands and gravels overlying the rock bottom to form 
a seal with the steel sheet piles. Experiments 
carried out to test the efficiency of cement injec- 
tions have failed to give satisfactory results. 
Chemical consolidation by silica injections has 
proved more satisfactory, but is expensive. In 
order strictly to limit the zone of silification, two 
vertical planes, one immediately above and the 
other below the steel piles, have been injected with 
clay under a pressure of 9 kilos. to 11 kilos. per 
square centimetre and will form screens between 
which the sands and gravels will afterwards be 
solidified by silification. The technique of this clay 
process has been worked out in the laboratories of 
the Département des Travaux Publics. The average 
absorption of clay has been found to be 2-4 kilos. 
per square metre of the curtain. For the present 
the second line of steel piles in the upstream 
cofferdam has ~been omitted, but material is 
kept in readiness on the site in case it is found 
necessary at any time to provide this additional 
precaution. 

The completion of the downstream cofferdam is 
being proceeded with by similar methods to those 
adopted for the upstream dam. A view of the 
works on July 8th from the downstream overhead 
cableway is reproduced in Fig. 4 ; pile driving from 
the bridge is seen in progress in the foreground ; 
above the lower bridge is the temporary pumping 
station and the upstream cofferdam is seen in the 
distance. 

The view reproduced in Fig. 7, page 520, is from 
downstream on April 14th, 1939, the day before the 
diversion of the river flow through the right-bank 
tunnel. Between the two bridges is seen the 


quarry from which the rockfill for the massifs was 
obtained. Fig. 5 isa view from downstream of the 
lower bridge and the outlet of the right-bank 
tunnel on April 17th, two days after the opening 


of the latter. Some of the tetrahedrons can be 
seen below the bridge. These can be seen more 
clearly in Fig. 8, page 520, showing the lower bridge 
and the rubble mound on May 7th, from the left- 
bank below the right-bank tunnel outlet. The 
massif of the upstream cofferdam had at this date 
been raised to the soffit of the bridge arch at the 
crown. 

We have said that the upstream cofferdam, when 
completed and raised to a crest height of +275-5 m. 
—as it now is—will not be overtopped by a flood 
of a magnitude of 1400 cubic metres per second. 
There is, however, always the possibility of the 
occurrence of a flood exceeding this value. Flows 
of 1400 cubic metres have occurred in the past 
about once in eighteen years, while the average 
frequency of a flood of 2000 cubic metres is over 
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the upstream cofferdam the rock debris obtained 
from the excavation for the dam foundations until 
a crest height of at least +283-5m. has been 
reached. Under the head of water which would be 
kept up by this embankment the discharge capa- 
city of the two diversion tunnels is increased to 
2000 cubic metres per second. 


EXCAVATION OF SITE oF Dam. 


The excavation of the alluvial material over- 
lying the rock in the river bed between the two 
cofferdams is now in progress. Scrapers, conveyor 
belts, and overhead cableways will be employed on 
this work. We hope to give our readers at a later 
date some account of this plant and of the work of 
building the dam. 

A general plan of the temporary and permanent 
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In order to secure almost complete | works is reproduced in Fig. 6. This shows the 


security of the works in any flood conditions, it | principal modifications in the plan made since 
has now been decided to tip on to the massif of | December, 1938. 





Remote Supervisory Control 
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(Continued from page 492, Nov. 17th) 


N electrical instrument for transmitting 
information to a distance and for controlling 
distant apparatus is the Evershed Midworth 
Distant Repeater made by Evershed and Vignoles, 
Ltd., of Acton Lane Works, Chiswick. Such 
quantities as volts, amperes, and watts, steam and 
water pressure, steam and water flow, the water 
level in reservoirs, the volume of gas in gasholders, 
and the degree of opening of valves, sluices, &c., 
may be made to appear on a dial at any desired 
point. The Distant Repeater can also be used for 
the selection and control of switchgear and other 
devices and the summation of two or more 
measured quantities such as electrical power or 
gas or water flow. 

The system operates with D.C. which can, of 
course, readily be obtained from A.C. mains if a 
rectifier is used. Between the transmitter and 
receiver, which are connected in series, only two 
lines are required, and provided they are con- 
tinuous Post Office lines may be employed with a 
resistance as high as 4000 to 5000 ohms. 

The receivers at the distant stations are ordinary 
D.C. milliammeters of the indicating, chart record- 
ing or, integrating types. The only special apparatus 
required is the transmitter. From one trans- 
mitter a number of receivers can operate simul- 
taneously and the number can be varied without 
affecting the accuracy of transmission. Variations 
of voltage or line resistance do not affect the 
system which is fully automatic. Should a break 
occur in the line the system will become inoperative 
but will resume normal working immediately the 
break is repaired. 

In the transmitter, Fig. 22, there are two move- 





ments, the originating movement, the deflection 


of which is to be repeated at a distance, and the 
control movement. The latter consists of a 
moving coil milliammeter in series with the 
distant receivers, also milliammeters. This move- 
ment controls the current in the series receiver 
circuit and maintains it at a constant value for 
every indication of the originating movement. 
In Fig. 22 the two movements are in vertical 
alignment and are arranged so that a centre 
contact carried on the pointer of one movement 
lies between two outer contacts on the pointer of 
the other movement. The two pointers are 
parallel in the position of equilibrium and the 
centre contact floats freely between the two outer 
contacts. But as soon as the pointer of the 
originating movement deflects up or down the 
scale, the centre contact touches one of the outer 
contacts and energises one of the two fields of a 
small electric motor. This motor operates a 
contact arm over a resistor, thus increasing or 
decreasing the current through the control move- 
ment until the pointer of this movement is brought 
into line with the originating pointer when the 
contacts part and equilibrium is once more estab- 
lished. Hence the current in the control move- 
ment and in the series receivers is automatically 
regulated in accordance with the deflection of the 
originating movement. 

Whenever the contacts on the two pointers are 
caused to touch through a change in deflection of 
the originating movement, or through a variation 
in deflection of the control movement, the effect 
of the motor-operated resistor is to restore the 
position of equilibrium on which the pointers are 
parallel. If the voltage falls or the line resistance 





increases, the current through the control move- 
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ment and in the receiver circuit will also fall and 
the pointer of the control movement will move 


down the scale. 
contact touches the 


But in doing so, the centre 
‘increase ’’ contact on the 
other pointer, thus starting the motor which alters 


this contact, the motor is shut down by cutting 
But the 
“decrease” contact is still free to operate, and 
when the break in the line is repaired and the 
resistance is again normal, the centre contact will 


off the “increase” field current. 
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FIG. 22—DIAGRAM SHOWING PRINCIPLE OF OPERATION 


the position of the arm on the resistor so as to 
increase the current to its original value. Simi- 
larly the apparatus automatically compensates for 
any contact resistance which may occur between 
the arm and the resistor. 

If a line breakage occurs, which is equivalent to 














FIG. 23—TRANSMITTER 


the insertion of an infinite resistance in the line, 
the “increase ” contact is touched and the motor 
endeavours to compensate for the insertion of this 
infinite resistance. To prevent the motor from 
continuing to operate unnecessarily, a limiting 
contact is fitted and when the resistor arm touches 


touch the “ decrease”’ contact, thus starting the 
motor which will move the resistor arm away 
from the limiting contact, and normal working will 
be resumed. In the event of the contact carrying 
arm of the originating pointer being carried below 
its zero position a similar limiting contact operates. 

As a result of this automatic correction there is 
no need for voltage regulation. 
receivers can be varied at will and alternative 
routes can be used for the lines between trans- 
mitter and receivers. Variations in line resistance 
attributable to temperature changes have no effect 
on accuracy. 

In Fig. 23 is shown a complete transmitter which 
consists of two parts. The control unit A con- 
tains the originating movement B and the milli- 
ammeter control movement C. The motor unit 
D contains the motor E, resistor arm F, and 
resistor G. Usually these units are combined to 
form a complete transmitter as shown. But in 
special cases where the space on a panel is limited, 
the motor unit may be supplied separately so that 
it may be mounted behind the panel. In the 
transmitter shown the centre disc contact is fitted 





The number of 





receiver can be large and a wide chart can be 
used on the recorder. Simple and power-driven 
receivers can be operated at the same time from 
one transmitter and are calibrated to suit the 
reading of the originating movement ; (c) selector 
receivers, which are special power-driven receivers 
in which the pointer is replaced by a switch 
contact arm passing over a series of selector 
contacts (Fig. 24). A selector receiver is used in 
conjunction with a hand-operated transmitter for 
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FIG, 24—SELECTOR RECEIVER 


selecting out a number of circuits at a distance ; 
(d) integrating receivers, which are milliampere 
hour meters incorporating automatic temperature 
compensation. These are used with wattmeter 
transmitters to give at a distance the total kilo- 
watt hours consumed, or with flow meter trans- 
mitters to measure the total quantity in gallons 
of water or cubic feet of gas used in a given time ; 
(e) relay receivers, consisting of milliampere relays 
arranged to operate alarms or to provide automatic 





control of distant apparatus. 
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FIG. 25—REMOTE WATER LEVEL INDICATOR AND RECORDER 


on the pointer H of the originating movement, in 
this case a kilowatt meter, the two outer contacts 
being on the pointer I of the control. movement. 
On the motor E is a magnetic brake K which 
gives the motor a dead beat action. Limiting 
contacts which break the motor circuit when the 
resistor arm reaches the end of the resistor G are 
shown at L. 

Five types of receivers are supplied : (a) simple 
receivers, consisting of ordinary moving coil milli- 
ammeters of the indicating or chart recording 
type; (6) power-driven receivers, of the indicating 
or chart recording type in which the milliammeter 
receiving movement does not indicate directly on 
the scale or chart, but operates a follow-up motor 
which in turn drives the pointer or pen arm. As 





there is plenty of power available the dial of the 








The many applications of the Evershed Mid- 
worth Distant Repeater cannot be mentioned 
individually. Briefly summarised, the applica- 
tions are indication, summation, selection, and 
control. The diagram, Fig. 25, shows how the 
system may be used for indicating in a pumping 
station the water level in a distant reservoir. In 
this case the originating movement is operated by 
a float in the reservoir. Between the reservoir 
and pumping station only two pilot wires, which 
may be telephone lines, are required. The 
receiver circuit includes an adjustable relay 
receiver for giving an alarm when the level 
exceeds a certain value. 

The summation of a number of individual 
quantities which cannot be summed directly is an 
important application of this repeater. The 
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system makes it possible, for example, to sum the 
indications of wattmeters in several distant 
branches of a system where the voltage or frequency 
on each branch may differ or where one branch is 
on single phase and others on polyphase or even 
on D.C. Readings of the wattmeters in each 
branch and the total summated reading may be 
transmitted to a central control panel. 

In the control room of the London Power Com- 
pany, twelve Evershed Midworth receivers give 
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FIG. 26—-DIAGRAM SHOWING SUMMATION OF TWO 
QUANTITIES 


the output and steam pressure of each of six 
generating stations and a power-driven receiver 
gives the total generated power. Each wattmeter 
transmitter maintains a current in its repeater 
cireuit proportional to the kilowatts indicated 
by its originating movement. The summation 
receiver is connected in parallel across the repeater 
circuits of all the transmitters as shown in Fig. 26, 
and hence indicates or records the total current 
in all the repeater circuits and thus the total kilo- 

















used for selection and one pair for confirmation, 
the latter pair being subsequently transferred by 
the action of the locking switch from the con- 
firming transmitter to the control unit of the 
indicator selected. If a confirming transmitter is 
not included, the number of pilot lines may be 


through four pilot lines from the Radcliffe sub. 
station, Fig. 28, where there is a mimic diagram 
to show automatically the position of the switches 
and gear at the Victoria sub-station. 
and closing of the switches and other operations 
required to be carried out at the Victoria sub. 


Opening 








FIG. 28—THE RADCLIFFE SUB-STATION 


reduced to three. But a confirming transmitter 
is a highly desirable adjunct, for without it the 
operator would be unaware of any failure to 
operate on the part of the selector receiver, 
occasioned by a broken line or a failure of the 
D.C. supply. 

The Evershed Midworth system of remote 
control has been installed in connection with two 
electrified portions of the London, Midland and 
Scottish Railway, namely, Manchester to Altrinc- 
ham and Manchester to Bury. The schemes are 
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FIG. 27—SELECTION OF DISTANT INSTRUMENTS FOR OBTAINING READINGS 


watts. A relay receiver can be connected in 
series with the summation receiver to give warning 
when the demand exceeds a predetermined value. 

On a scheme where several indicators are to be 
repeated economy in cost and in the number of 
pilot wires needed may be achieved by selective 
indication. In Fig. 27 is shown an installation for 
the selective indication of three quantities. At 
the control station A the operator sets by hand 
the pointer of a selecting transmitter to a number 
or letter corresponding with the particular indi- 
cator he desires to read. The selecting trans- 
mitter operates a selector receiver at the distant 
station B which connects the control unit of the 
desired indicator to the common motor unit, while 
a confirming transmitter mechanically coupled to 
the selector receiver indicates back to a con- 
forming receiver at station A that the correct 
indicator has been selected. The lock switch 
incorporated in the selecting transmitter is then 
manipulated by the operator and connects in 
circuit the appropriate receiver 1, 2, or 3. This 
switch also locks the selecting transmitter and the 
selector receiver in the desired position so that 
any breakage in the line or failure of the D.C. 
supply cannot alter this position. 

As many as twenty quantities may in this way 
be repeated ‘by selection with only four pilot 
wires between the stations. One pair of pilots is 
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substantially similar, the main difference being 
that in the first case the system controls rotary 
while mercury arc rectifiers are 
employed in the second case. As the method of 
control is essentially the same in each case, the 
latter scheme only need be described. It may be 
mentioned that the system of control can be used 
in conjunction with any type of modern switch- 
gear and in this particular case it is arranged for 
operating E.H.T. gear provided by Switchgear and 
Cowans, Ltd., and L.T. D.C. gear by Bertram 
Thomas. Plant at the Victoria sub-station is 
controlled by the Evershed-Midworth system 





station are first selected by means of the control 
transmitter at Radcliffe, Fig. 29, this having a 
scale, Fig. 30, suitably marked to indicate the 
positions corresponding to the various operations 
required. The actual operation is carried out by 











FIG. 29—CONTROL PANEL AND MIMIC DIAGRAM 
AT RADCLIFFE SUB-STATION 


press buttons. No fewer than twenty-two opera- 
tions at Victoria may be effected, these being the 
opening and closing of two E.H.T. feeder oil 
switches, three E.H.T. transformer switches, three 
rectifier D.C. circuit-breakers, and three high- 
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speed track feeder circuit-breakers. In addition, 
twenty-eight functions are indicated at Radcliffe, 
these being the load on each of three banks of 
rectifiers, the failure of a rectifier in any bank, the 
position of each of the eleven switches, and the 
tripping of any one switch. 

When an operation has to be performed, the arm 
of the control transmitter is moved by hand until 
the pointer is in line with the appropriate mark on 


VICTORIA SUBSTATION 














and to indicate by means of one of the lamps, El, 
E3, or E4, Fig. 31, on the mimic diagram which 
particular group of circuit-breakers contains the 
breaker that has tripped out. By setting the 
control transmitter to the group of circuit-breakers 
indicated, the particular circuit-breaker which has 
tripped out will be identified by the corresponding 
semaphore on the mimic diagram setting itself to 
the open position. The circuit-breaker may then 

















the lamp E2 on the mimic diagram. By setting 
the control transmitter to the positions corre- 
sponding to the three rectifiers, the particular bank 
containing the defective bulb will be indicated by 
the lighting of the appropriate one of the three 
lamps D on the mimic diagram. When the 
defective rectifier bank has been located the alarm 
and signal may be cancelled by pressing a cancelling 
button. 
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FIG, 3I—DIAGRAM SHOWING REMOTE CONTROL OF SUB-STATIONS 


the scale, and the attendant then awaits a return 
signal from the Victoria station on the confirming 
receiver which shows that the selector receiver at 
the Victoria sub-station is in the correct position 
to carry out the operation required. A lock 
switch on the control transmitter is then turned 
to the “ locked ” position to ensure that no change 
in the position of the transmitter or receiver at 
the other end can be made. The lock switch 
brings into action the circuits corresponding to the 
mimic diagram which will then show automatically 
the appropriate indication. If the position 
selected is for one of the circuit-breakers, the 
breaker may be opened or closed by means of the 
operating press button, and in that case an 
appropriate semaphore on the mimic diagram 
gives instantaneous indications as the circuit- 
breaker opens or closes. After any operation has 
been carried out the lock switch is turned to the 
“ free’ position, the control transmitter set to the 
“normal” position, and the lock switch is returned 
to the “locked” position. In this condition the 
equipment is ready to receive indications and give 
an alarm in the event of any circuit-breaker trip- 
ping out or a rectifier bulb failing at the Victoria 
station. To give warning if the transmitter is not 
kept in the “normal” position, a signal lamp is 
provided. 

As already stated, from the Radcliffe station 
three E.H.T. circuit-breakers, three E.H.T. trans- 
former circuit-breakers, three rectifier D.C. circuit- 
breakers, and three high-speed track feeder circuit- 
breakers may be opened or closed by remote 
control, and the position of all these breakers is 
indicated by the semaphore indicators C on the 
mimic diagram in the Radcliffe station, Fig. 31. 
These semaphores will automatically take up the 
appropriate position as any circuit-breaker is 
opened or closed by the remote control gear at the 
Radcliffe station in which the control cubicle, 
Fig. 29, is situated. The semaphores will also 
automatically set themselves in the appropriate 
position when the circuit-breakers are selected but 
not actually controlled by the control transmitter 
at the Radcliffe station, thus providing means for 
checking the condition of the mimic diagram at 
any time. Any circuit-breaker which has been 
closed by the remote control gear will, on tripping 
out on overload or for any reason other than 
opening by means of the remote control gear, 
cause an alarm bell to ring in the Radcliffe station 





either be reclosed by means of the remote control 
gear or may be left in the open position and the 
alarm bell cancelled by pressing the “ cancel” 
control button. 

Any one of the fault indicating relays B, which 
are arranged to close in the event of a bulb failing, 
will cause the alarm bell in the Radcliffe station 
to ring, and the fact that one of the rectifier bulbs 
has failed will be indicated by the lighting up of 





The D.C. output from any one of the three 
rectifier banks may be indicated by selection on a 
moving coil indicator at Radcliffe station. To 
obtain this indication the control transmitter is 
set to the appropriate position, thereby causing 
the moving coil indicator to be connected to the 
particular ammeter shunt necessary to transmit 
the measurement required. 

(To be continued) 





Screw Fan for Mine Ventilation 





- subject of this article is an “‘ Aeroto ”’ patent 
screw fan designed and manufactured at 
Sirocco Engineering Works, Belfast, Northern Ireland, 
by Davidson and Co., Ltd., and supplied to a large 
colliery in Co. Durham for mine ventilation; the 
erection, which will be at surface level, is being 
carried out by the manufacturers. 
During the past few years the screw fan, designed 





ERECTION OF SCREW FAN 


on the basis of aerofoil theory, has met with con- 
siderable success. in industrial applications for the 
ventilation of mines, tunnels, and for marine applica- 
tions, and that about to be described, whilst being 
among the most powerful in the world, is probably 
the largest of its kind, being 165in. diameter. Its 
rated duty is 500,000 cubic feet of air per minute at 
10-7in. useful water gauge absorbing 1055 B.H.P. 
at 276 r.p.m. 





It has for long been common practice to design 
the tractor screws or propellers of aircraft on the 
assumption that each successive section of the blade 
could be considered as an elemental aerofoil. The 
same method of design is now being applied to axial 
flow fans, and with the guidance supplied by data 
of purely aerodynamical origin improvements of 
great value have been obtained. The study of the 
phenomenon manifested by aerofoils has not only 
found a notable application in the design of the 
blades for screw fans, but the researches in the field 
of aerodynamics have made some valuable con- 
tributions to the progress and practice in modern 
ventilation. 

Although considerable success has been achieved 
in recent years in reducing the noise emitted by air- 
screws it cannot yet be said that the trouble can be 
traced to its source and that the phenomenon is fully 
understood. This question demands careful con- 
sideration in the application of screw fans to some 
ventilation problems. The energy emission of fans 
in general is a function of the speed of the blade tips 
and a good criterion is to connect noise with tip 
speed or water gauge as the tip speed is directly 
influenced by the water gauge which the fan has to 
produce. 

The use of modern aerofoils having high lift 
coefficients together with a particular blade form and 
pitch has enabled screw fans to be designed having 
a lower tip speed than hitherto, for a given water 
gauge pressure. 

The general lay-out and construction of the fan, 
shown in our illustrations, is similar to many other 
“ Aeroto”’ fans of smaller size manufactured by 
Davidson and Co., Ltd., for mine ventilation, and as 
it is to be installed at surface level near residential 
property careful consideration had to be given to the 
question of noise. It was therefore necessary to 
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build the fan in three stages. 


months, it may be considered comparatively new. ' stresses induced in the blades by. centrifugal force. 
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have a design of blade for a low tip speed and to/ coefficient reasonably high, while the form and 
geometrical pitch enables a large delivery coefficient 

Although the blade design is based upon that of a| to be obtained with high fan efficiency. A further 
number of large fans supplied during the past twelve | advantage in a low tip speed is a reduction of the 


this fan approximately 4 tons of aluminium-silicon 
alloy were used. The shaft carrying the three rotors 
is supported in two self-aligning roller bearings, one 
of which takes the thrust whilst the other permits 
axial movement. The twin roller bearings are 


Casing 165574" Dia. 
Rotors 165” Dia. 
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ARRANGEMENT OF I65-INCH “AEROTO” FAN 


The aerofoils selected for the blade sections are| The discovery of light alloys of high strength 
derived from modern wind tunnel tests and have a} having high strength-weight factors is another 
high lift coefficient. The results of tests on fans of | influence of aeronautics which is being applied to 
this type show that the blades produce a pressure | screw fans in order to reduce centrifugal force. In 
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SECTION ON A.B. LOOKING 
AGAINST AIR FLOW @ 


mounted in spherical housings and a ball bearing 
is introduced between one pair of roller bearings to 
give location and to take the thrust load. The 
bearings are mounted direct on the shaft against 
shoulders and held in position by lock-nuts. The 
fan blades are fitted on a turned cast steel hub and 
the guide vanes, of which there are twenty-one in 
each stage, are of aerofoil section. They are made 
of cast iron and carried on a fabricated steel centre 
ring with their outer ends secured to the bore of the 
fan casing. 

There is one casing to each stage, each built up in 
six cast-iron sections, bored accurately for tip 
clearance in way of the rotor. The side sections of 
the casings are provided with integral feet which are 
supported on the machined facings of the side girders. 
These girders are extended at each end of the fan to 
carry cross girders supporting the main shaft bearings. 
Streamlined section cast-iron columns are provided 
as additional supports for the bearings. 

All cross girders in the air flow are streamlined in 
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order to reduce their resistance to the minimum. 
The central vortex formed by the hubs of the rotors 
is considerably reduced by streamlined fairings fitted 
at the upstream and downstream ends of the hubs. 
These fairings are provided with inspection doors for 
access to the bearings, which can be reached by 
means of ladders. 

The fan suction is connected to the mine up-cast 
shaft and the air is discharged through an inclined 
diffuser. ‘The main shaft carrying the three rotors 
is coupled through a Wellman-Bibby flexible coupling 
to an extension shaft which projects through the 
bend in the diffuser. At this end of the shaft another 
coupling of the same make connects to the pulley 











SUCTION INLET OF FAN 


shaft. The pulley has twenty-five grooves for 
cotton ropes which constitute the drive from the 
motor. The fan without the driving motor weighs 
approximately 70 tons and it is carried on a concrete 
raft. 

A condition implied by law for a colliery main 
ventilating fan is that it must be arranged so that 
the direction of the air flow through the mine can 
be reversed. When a centrifugal fan is used this 
procedure is effected by means of dampers and 
auxiliary ducts. A screw fan does not require these 
parts, the air can be reversed by altering the direction 
of rotation of the fan, which in this instance is carried 
out by the electrical switching connection to the 
motor. 





The I.E.E. Transmission Section* 





THE Electricity (Supply) Act, 1919, was the mori- 
bund product of Parliamentary effort, followed by a 
further Act in 1922 to make it effective. Even this 
additional legislative blood transfusion failed to 
produce the results aimed at by the promoters. More 
inquiries and yet another Act followed in 1926, and 
still further amending Acts in 1928, 1933, 1935, and 
1936. As the present war has intervened and thereby 
caused a suspension of further legislative activities, 
the pause enables us to review the outcome of these 
Parliamentary efforts since the last war. 

They have given us as outstanding features the 
Electricity Commissioners and the Grid. How far, 
however, has the basic principle, viz. the conservation 
of coal, been achieved beyond what would have been 
achieved in the absence of legislation ? If conserva- 
tion of coal has been achieved has the total cost of 
securing this achievement, including the loss to the 
coal-mining industry, been justified ? Each of us 
may have his own opinion, but the “ man in the 
street ’’ who pays says ‘‘ No!” 

Linked up with this question is that oft-used, 
misused, and abused quotation from the 1919 Act, 
viz. “‘a cheap and abundant supply of electricity.” 
Let me once more state that these words were 
employed solely in connection with the establishment 
of Joint Electricity Authorities, when their duties 
were stated to be “‘ to provide or secure the provision 
of a cheap and abundant supply of electricity.” 

The extent to which this direction of Parliament 
has been frustrated by all vested interests needs no 
elaboration on my part at the present time. But I 
do want to point out that even persons who should 
be better informed have repeatedly applied this 
oe as being also the intention of the 1926 

ct. 

A careful study of that Act will show that not 
reduction of costs but prevention of increased costs 
was @major consideration. Both in regard to selected 
and non-selected station owners, special provisions 
were inserted to ensure that the cost to those owners 
for their supply should not be greater than if the 
Act had not been passed; there is no exalted sug- 
gestion of a “cheap and abundant supply,” but a 
desperate anxiety to guarantee no increase in cost. 


* Abstract of Chairman’s Address by Mr. F. W. Purse before 
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supply, (2) purchase rights of local authorities, and 
(3) rural electrification. 


isation or municipal ownership. 
to-day, as at the end of the last war, municipally- 
owned and company-owned supply undertakings. 
am not proposing to advance a case either for or 
against either type of operation, but simply to point 
out that no reform has taken place in this direction 
and that in my opinion uniformity can never be 
achieved where a public service is saddled with two 
such dissimilar types of ownership, having to some 
extent dissimilar outlook. 


vested in local authorities the right of purchase of 
company-owned distribution undertakings after 21 
years, this period being extended to 42 years by the 
1888 Act. 


meaning of the Acts in regard to the terms of purchase, 
particularly in those cases where the area of supply has 
been extended. Purchase dates are frequently non- 
coincident, and the purchase rights of the extended 
areas are often in the hands of more than one 
authority. This particular subject bristles with a 
variety of problems, and the failure to adequately 
deal with it is, I consider, a serious reflection on those 
who took in hand the job of reo 


one which has probably exercised the minds of the 
members of the Section more than any other, and I 
believe its difficulties were such as to necessitate the 
formation of our parental Overhead Lines Association. 
On this account, and as it will undoubtedly continue 
to be urged upon supply undertakings as their moral 


The extent to which this guarantee has matured 
“but for the passing of the Act” is not for me to 
dwell upon here. But I cannot refrain from men- 
tioning the decision of the Electricity Commissioners, 
recently conveyed to the Chester Corporation, that 
an extension of generating facilities cannot be per- 
mitted although it was demonstrated that this was 
the more advantageous method of the Corporation’s 
obtaining a cheap and abundant supply. 

So that my references to the 1926 Act may not be 
misunderstood, I would add that I intend no criticism 
of the Central Electricity Board ; on the contrary, I 
consider they are entitled fo our genuine sympathy in 
being responsible for the administration of such an 
unpalatable and difficult Act. Likewise they are 
certainly entitled to our wholehearted admiration for 
the speed and efficiency with which they have done 
their job, their assistance to and co-operation with 
everyone concerned, and last, but not least, the great 
impetus and excellent technique which they have 
given to our work as transmission engineers. We 
must, in all fairness, acknowledge what the Grid has 
given us, even if we are disappointed at what it has 
not given us or perhaps taken away from us. 

Equally important is a second question, viz. How 
far have the other difficulties been overcome in respect 
of which criticism was raised? Let me mention 
three only of such difficulties, although there are 
many others, (1) public control of all electricity 


may be permitted to make more than a passing 
reference to the subject. 

It cannot be denied that, apart from very strong 
persuasive requests issued by the ‘‘ powers that be,” 
transmission engineers, in co-operation with the sales 
staff, have worked unceasingly to put up a good show 
in regard to rural electrification. The ingenuity that 
has been. displayed in every direction in an en- 
deavour to cater for the development of this side of 
our industry on an economic basis is worthy of all 
praise, but despite these efforts the results, particu- 
larly on the financial side, have not been encouraging. 

In 1931 a paperf was read before this Institution 
by two members of the Electricity Commissioners’ 
staff on “ The Design of a Distribution System in a 
Rural Area,” and there were set out in the paper three 
model schemes covering 400 square miles relating 
to an average density of population of varying degrees, 
viz. 150, 100, and 75 per square mile. : 

The authors’ final conclusion from their con- 
sideration of the matter was as follows :—‘‘ With 
goodwill and co-operation, electrification can proceed 
on @ sound financial basis, even in areas having 
average densities of population little above 75 per 
square mile.” 

Over 7 years have now elapsed, during which time 
one would have expected that the result of develop- 
ment and improvement in apparatus and materials 





would have been manifest, and as there is available 


























TABLE. 
Model (6th year of operation) 6th year; | 5th year; | 5th year; | 7th year; 
1936-37 1936-37 1936-37 1936-37 
Items 
No. l No. 2 No. 3 Norwich Kircud- Dumfries Bedford 
bright 
(density 150) (density 100)| (density 75) |(density 110)} (density 34) | (density 54) |(density 204) 
ATOM: vss sos ita . square miles 384 384 384 125 900 1,070 109 
Inhabited houses ee 13,056 8,832 6,832 3,942 10,000 14,176 6,918 
Number of consumers staat oveu 9,530 6,446 4,765 2,615 3,464 7,508 5,391 
Bulk supply NE eee 9,746 6,592 4,873 — — — -— 
Bulk supply~ __ ... thousands of units 19,638 13,282 9,819 — — _ — 
Total units sold to consumers, : 
thousands 16,678 11,280 8,339 1,353 2,749 7,592 15,068 
Total revenue on sale of current £ 95,900 64,870 47,950 12,317 28,404 60,241 54,325 
Total revenue per unit sold pence 1-38 1-38 1-38 2-18 2-48 1-90 0-86 
Total revenue perconsumer .., £ 10-06 10-06 10-06 4-71 8-19 8-05 10-07 
Total OGGRG: ..0. ses: Sans ces! see 2 84,865 61,675 46,965 15,295 28,390 60,328 56,748 
Total costs per unit sold ... pence 1-22 1-31 1-34 2-71 2-47 1-90 0-90 
Capital expenditure ... ... ... £ 300,500 239,000 188,000 117,982 166,234 405,258 283,298 
Capital expenditure per sq. mile £ 782-6 622-5 489-7 94 184 379 2,599 
Capital expendit per £ 31-53 37-08 39-46 45 48 54 52-5 
Units sold per £ of capital oes 55 47 44 11-4 16-5 18-7 53-1 
Capital per 1,000 units sold £ 18-02 21-19 22-55 87-2 60-4 53-3 18-8 
Capital charges :— 
nterest at 4-75 per cent. £ 14,170 11,270 8,865 
Sinking fund at 3 percent.... £ 8,950 7,115 5,600 8,264 11,048 23,333 20,507 
Interest on working capital £ 800 540 400 
Capital charges per unit sold pence 0-344 0-403 0-428 1-48 0-96 0-73 0-32 
Total annual expenses, other than 
cost of bulk supplies Sen ae 36,825 29,185 22,945 12,725 21,709 41,946 34,977 
Total annual expenses per unit sold, 
pence 0-530 0-621 0-660 2-25 1-89 1-32 0-55 
Load factor on bulk supplies ... % 23 23 23 _— a — — 
Units sold per consumer ... ... ... 1,750 1,750 1,750 517 793 1,011 2,795 
Revenue balance on year of account, Deficit Deficit Deficit 
£ 11,035 3,195 985 2,978 14 87 2,423 

















whole undertaking. 
£2,537. 


items of capital expenditure. 
Bedford.—Bulk supply £2 1 


In regard to (1) I do not necessarily mean national- 
We still have 


I 


As to (2), it will be remembered that the 1882 Act 


Many complications have arisen due to the precise 


rganising our industry. 
Coming to (3), the subject of rural electrification is 


5s. kW +0-1846d. per unit. 
are apportioned from the total costs of this undertaking. : 
Bedford, Norwich, and Dumfries all received Government subsidies. 


Notes :—The Model Schemes are based on bulk supply at £3 5s. per kW +0-2d. per unit. 

The Model Schemes do not include any provision for installation and apparatus on hire. 
provide for installations and apparatus on hire and hire-purchase. 

Norwich.—Bulk supply £2 18s. per kW +0-135d. per unit. 


The four actual schemes 


Certain charges are apportioned from the total costs of the 


Kircudbright.—Special rate for bulk supply from Galloway Water Power Company, together with cash contribution of 
Dumfries —Special grant from Unemployment Grants Committee and suspension of sinking fund in respect of certain 


Substantial power loads to brickworks. Certain charges 


precise information in regard to actual schemes it is 
useful and interesting to examine what the trend of 
events has been. 

The actual schemes which I have in mind are those 
of the Norwich Corporation, Kirkcudbright County 


Council, Dumfries County Council, and the Bedford 
Corporation. 
from the paper referred to, the Table showing a 


I have taken the liberty of reproducing, 
‘Résumé of the Principal Features of the Three 


Schemes,’ and have added similar information (as 
extracted from the 17th Annual Report of the 
Electricity Commissioners) for the four actual 
schemes already mentioned. The figures are set out 
in the Table. ; 


Whilst none of the actual schemes has the same 


area as the model schemes, the densities of population 
are in one case approximately the same, in another 
case above, and in the other two below those of the 
model schemes, thereby giving an excellent basis of 
comparison, especially i 
periods covered by the model and actual schemes are 
similar. 


bearing in mind that the 


The outstanding feature of this comparison is that, 


after allowing for the preparatory period, the actual 
schemes still show a deficit (bearing in mind the cash ° 
contribution received by Kirkcudbright) as compared 
with the estimated profit under the model schemes. 


Particular attention should also be drawn to the 


charge for bulk supply in connection with the actual 
schemes—if the higher charge of the model schemes 
had obtained the deficits would have been still 
greater. 


When the other factors referred to in the notes to 


the Table are taken into account, it needs no further 








the Transmission Section of the I,E,E 


liability irrespective of the financial consequences, I 








E. W. Dickinson and H. W. Grimmitt: Journal I.E.E., 


t 
1932, vol. 70, p. 189. 


L 











Nov. 24, 1939 














elaboration on my part to justify the statement that 
rural electrification is not a paying proposition, at 
any. rate on the basis of charges which have been 
demanded for this class of load. 

It might be contended that with lower charges for 
retail supply a greater number of units per con- 
sumer would have been realised in the actual schemes 
and a better financial result obtained, but a detailed 
examination of all the figures would reveal that such 
a contention could not be sustained. Supporting 
evidence of this is to be found in the paper read 
before the I.M.E.A. Convention at Harrogate this 
year by Messrs. Robinson and Morland on “‘ Some 
Practical Aspects of Electrical Development and 
Distribution.” 

Particulars were given in that paper relating to the 
rural area of the Liverpool undertaking; although 
classified as rural it has a density population of 430 
persons per square mile over an area of 81 square 
miles. The charges for the supply to consumers 
obtaining in this area are lower than those assumed 
for the intensive development envisaged in the model 
schemes. 

Despite these lower charges, together with excep- 
tional facilities for the hire of apparatus and the full 
advantage of the Liverpool undertaking in assisting 
development, the figure of units sold per consumer in 
this particular rural area has after 10 years reached 
only 1488 as compared with the total of 1750 in the 
model schemes after 6 years. 

I do not intend my use of the word “ only ” in any 
disparaging sense as regards the work of Liverpool— 
it is a commendable achievement—but simply to 
emphasise that progress must necessarily be slow 
and that the price of electricity is not alone the 
determining factor. 

My conclusion, therefore, is that if rural electrifica- 
tion is to be still more intensively developed it can 
only be done by a subsidy from somebody. Who this 
somebody is to be I cannot prophesy, but a study of 
the position shows that the great tracts of electrically- 
undeveloped rural areas are not generally associated 
with large industrial centres who would be best able 
to carry the subsidy. 





I must, however, leave the problem for an after- 
war solution in the hands of those entrusted with the 
responsibility of tackling the subject when it has to 
be tackled. 

These are the three outstanding matters which I 
consider require deep and serious consideration if 
Parliament does in due time consider further legisla- 
tion is imperative. 

It may be that others will disagree with the 
importance I attach to these points and would add 
to them or replace them by different ones. If this 
be the ease, then I would reply: ‘‘ Let all matters be 
tabled in order of merit and be carefully examined 
without delay by an expert body able to put forward 
constructive and acceptable proposals so that they 
may go forward immediately the appropriate time 
has been decided upon.” 

Whatever may be the position and condition of our 
industry when the wished-for ‘‘ Peace”’ is declared, 
I have no doubt in my own mind that the people of 
our nation will, whether with a clearly defined 
criticism or not, press for the reorganisation of our 
supply industry, and, as the House of Commons is 
the voice of the nation, it will be difficult to resist 
the public demand. It is vain to anticipate any 
reduction of pressure to obtain, by some kind of 
reorganisation, ever-diminishing charges to con- 
sumers who are in this matter apparently indifferent 
to economic laws governing costs and prices. 

The supply industry should itself, therefore, get on 
with the job vigorously and drop all the internal 
quarrels of the past so as to avoid the danger of 
antagonism becoming more acute and closer to flash- 
point, resulting in Parliament hurriedly stepping in 
and, as in the past, imposing a settlement satisfactory 
to itself but unsatisfactory to those mainly con- 
cerned. 








NEw ZEALAND’s CENTENNIAL Exutsition.—The Cen- 
tennial Exhibition arranged to commemorate the first 
hundred years of New Zealand within the British Empire 
was opened at Wellington on November 8th by the 
Governor-General. 





The New Waterloo Bridge. 


Goop progress is being made on the construction 
of the new Waterloo Bridge for the London County 
Council. Our readers are already familiar with the 
design of the bridge and the procedure being adopted 
in its construction from the descriptions in our issues 
of August 26th and December 16th, 1938. It will be 
remembered that the new structure will have three 
central spans, each 252-7ft. long, and two shoreward 
spans each 242-7ft. long. The actual piers comprise 
2ft. 3in. wide walls of reinforced concrete 83ft. long, 
and each is surrounded by a granite-faced shell of 
reinforced concrete 106ft. long by 14ft. wide, built 
upon the same foundation as the walls. Additional 
strength is imparted to the walls of the cells by 
diagonal members which pass through passages 
formed in the piers proper. The superstructure is 
continuous over the two shore spans and is to be 
continued as a cantilever towards the centre. A 
suspended span will be carried by the cantilevers 
over the central opening. At each landward end a 
similar but shorter cantilever will project towards 
the approaches. The superstructure is to consist 
of four concrete box girders on each side carrying, 
by means of cross ribs, a “‘ soffit ” slab 33ft. wide. 

We recently had an opportunity of seeing the work 
which had been completed to date. At the southern 
end the abutment has been nearly completed and 
spans 4 and 5 are in an advanced state. Good 
progress has also been made on span number 3, 
and the pier between spans 2 and 3 has been com- 
pleted up to “springing ’’ level. A majority of the 
cross ribs over span 2 have been poured. As may be 
seen from the accompanying engraving of pier 
number 1, the nearest to the northern end of the 
bridge, the shell has been completed and the wall 
is practically up to “springing” level. At the 
northern end steel girders to carry the shuttering 
over the Victoria Embankment have been placed in 
position, and work on that span will shortly be 
begun. The foundations for the northern abutment 
have been completed, and most of the reinforcement 
for the walls is in position. 

The adoption of electric arc welding for the joining 
of the reinforcing bars is an innovation for this class 
of reinforced concrete work in this country. 

A certain amount of delay in the delivery of steel 
and timber has resulted from the war, and a number 
of the workmen on the bridge have been called up 
for Nationai Service. Supplies of materials are now 
improving, and there are about 450 men working on 
the bridge. 

We are informed by Messrs. Rendel, Palmer 
and Tritton, the Council’s consulting engineers, 
that although no revised date for the opening of the 
bridge can be given, the construction is going forward 
as fast as conditions permit. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 

CAPILLARY JOINTS FOR COPPER TUBES 
(INTERNAL DIMENSIONS OF SOCKETS) 


(B.S. No. 864).—During the course of the preparation 
of the British Standard No. 659, Light Gauge Copper 
Tubes, a proposal was submitted by the Copper Develop- 
ment Association that some measure of standardisation 
in respect of capillary joints, such as are used with this 
type of tubing, might advantageously be undertaken. 
The preparation of a specification was accordingly under- 
taken and the British Standard has now been issued. 





TUNGSTEN FILAMENT ELECTRIC LAMPS 


(B.S. No. 555).—This is a revision of the specification 
for Tungsten Filament Electric Lamps (other than General 
Service Lamps), B.S. 555. It has been prepared in order 
to bring the specification on to the same basis as the revised 
B.S. 161, Tungsten Filament General Service Electric 
Lamps, which was published in 1937. As it was not pos- 
sible to put traction series burning lamps on to this basis, 
a separate specification, No. B.S. 867 has been issued, 
but no change has been made at all in the specification. 
The text is exactly the same as that originally used in 
B.S. 555 and the schedules are unaltered. 





ROAD TRAFFIC CONTROL SIGNALS 


(B.8. No. 505).—At the request of the Ministry of 
Transport the British Standards Institution has issued a 
further revision of the Specification for Road Traffic 
Control (Electric) Light Signals, B.S. 505, which was 
issued in 1937 at the Ministry’s request. This revision 
includes a modification of the clause relating to trans- 
mittance of glass. The committee was asked to ascertain 
whether steps could not be taken to prevent patchiness 
and “phantom” signals, with which trouble has been 
experienced in certain instances. Fairly complete tests 
were carried out and the committee has recommended 
that the near surface of the coloured glass shall be a non- 
smooth or broken surface produced by stippling or by the 
impression of a diffusing pattern. Theclause and mg vn 
relating to freedom from radio interference has also been 
revised to bring it into line as far as ible with the 
recently issued British Standard Specifications relating 
to that subject. 
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Rail and Road 


New Soviet Rattway.—lIt is reported that work has 
been commenced in the U.S.8.R. on the Akmolinsk- 
Pavlodar line, which is the second section of the Stalinsk- 
Magnitogorsk trunk railway, running from Magnitogorsk 
in the Urals to Stalinsk in West Siberia. The Akmolinsk- 
Pavlodar line is a continuation of the Akmolinsk-Kartaly 
railway and will be 280 miles long. The track will be laid 
in the spring of 1940, and will be ready for temporary 
exploitation at the end of that year. 


L.M.S. APppormntMENT.—The London, Midland and 
Scottish Railway Company has appointed as its Principal 
Assistant Architect Dr. J. L. Martin. During his academic 
training at Victoria University, Manchester, Dr. Martin 
won a number of distinctions including the Soane Medal- 
lion and Recognised Schools Silver Medal of the Royal 
Institute of British Architects. He has been responsible 
for the execution of a number of buildings in Yorkshire, 
Lincolnshire, and Cumberland, and was sometime Assistant 
Master of Design and Lecturer in Architecture at Victoria 
University, Manchester. Since 1934 Dr. Martin has 
occupied the position of Head of the School of Architecture, 
Hull. 











Roap ScHEMES TO BE CoNTINUED.—A number of trunk 
road improvement schemes in this country are to be 
completed. The roads upon which work is to be continued 
include the following : London to Brighton, the widening 
between Beggar’s Bush and Handcross by-pass, and the 
Crawley by-pass; dual carriageways on the Kingston 
by-pass between Burlington Road and Ewell Road; 
the Winchester by-pass south-west of the Basingstoke 
and Southampton road; widening of the London— 
Penzance road between Trerule Foot and Polbathic, 
the Thames bridge and approaches of the Maidenhead by- 
pass on the London-Bristol road, and the middle section 
of the Northwich by-pass on the Swansea—Manchester road. 


CanaDIAN NatTionaL Rattways APPOINTMENTS.— 
A number of important staff changes and promotions 
affecting officers in the Western Region of the Canadian 
National Railways are announced. Mr. H. A. Dixon, 
Chief Engineer of the Western Region, has been appointed 
Chief Engineer of Operation for the System, effective 
January Ist, 1940, to succeed Mr. C. B. Brown, who is 
retiring on pension. Consequent upon the death of 
Mr. A. E. Warren, Vice-President in Charge of Western 
Lines, Mr. W. R. Devenish, formerly General Super- 
intendent of Transportation, Winnipeg, has become 
General Manager of the Region. Mr. W. C. Owens, 
formerly General Superintendent of the Alberta District, 
succeeds Mr. venish as General Superintendent of 
ei rtation. Mr. J. H. McKinnon, formerly Super- 
intendent of the Calgary Division, succeeds Mr. Owens, 
and Mr. Sherman Smith, formerly Assistant Super- 
intendent of the Edmonton Division, succeeds Mr. 
McKinnon. 


Cetts For Oprican Work.—The war of 1914-1918 
drew attention to the unprepared state of the scientific 
instrument industry in this country : ever since, however, 
Britain has been rapidly consolidating her position in 
this field, until there are now few items in this category 
for which we are dependent on imports. It may be of 
interest to record that yet another item has now been 
transferred from the heading ‘“‘ Import” to that of 
“Export.” Until comparatively recently, Germany 
has held a virtual monopoly of the manufacture of fused 
all-glass cells for optical work. We are informed by the 
Tintometer, Ltd., of Salisbury, that the firm has perfected 
the manufacture of such apparatus, and is in a position 
to offer all-glass acid, alkali, and solvent-proof sintered 
cells of all types. These cells are clai to be of a 
high order of accuracy, and to possess a delicacy of work- 
manship which welcomes comparison with the best that 
Germany can produce. Hollow cubes, hollow prisms, 
rectangular cells, double light-filter cells, and blood cells 
are all manufactured. 


Tue Saurcoats Ratway AccrpENT.—The report has 
just been issued on the accident which occurred at about 
1.21 p.m. on Saturday, August 5th, between Stevenston 
Moorpark and Saltcoats on the London, Midland and 
Scottish Railway. The 12.30 p.m. express passenger 
train from Glasgow Central to Ardrossan, when travelling 
at moderate speed, was derailed on the bridge carrying the 
railway over Canal Street, Saltcoats, and, after running a 
short distance, the engine and tender ran down the 
embankment and overturned, being followed by the three 
leading coaches. Two passengers and the fireman 
were killed and the driver died in hospital afterwards ; 
6 passengers were detained in hospital and a total of 53 
others received minor injuries or suffered from shock. 
Colonel Trench came to the conclusion that the engine 
was derailed by one or more stones on the left-hand rail, 
and that pieces of slag farther back on the right-hand 
rail were possible contributory factors in setting up a 
sharp roll to enhance the liability to derailment by a 
minor obstruction on the left-hand rail. 


AN INTERESTING AMPHIBIAN VEHICLE.—An amphibian 
vehicle for exploratory and rescue work in swamps and 
jungles, which incorporates many interesting features, 
has been built by Mr. D. Roebling in Florida. Its hull, 
20ft. long and 8ft. wide, comprises an open box-shaped 
body, the side pontoons of which end in closed cabins 
fore and aft. The forward, control, cabin is nearly 8ft. 
high, whilst the rear cabin, housing the 110-H.P. engine, 
is 6ft. 8in. high. Up to 40 passengers can be accom- 
™m in the amidships area, which is 9ft. 6in. long, 
5ft. 4in. wide, and 3ft. 2in. deep. About 7000 Ib. can be 
carried at speeds between 15 and 25 miles an hour on 
level ground, or from 8} to 10 miles an hour in the water. 
Propulsion on both land and water is by means of endless 
chains on the side of the vehicle. T-shaped curved cleats, 
7in. high and 4in. wide at the top, are bolted to the chains. 
On land the cleats grip the ground whilst in the water 
they act as . Tension on the driving chains is 
adjusted by moving forward the fronf idler sprocket 
against the pressure of two shock absorbing springs. 
Steering is effected by disengaging the clutch and stopping 
the chain towards the side on which the turn is to be 
made. Sufficient fuel is carried for a cruising radius of 


- 


rates of loss of weight than other ferrous materials tested, 
and also have fewer pits per unit area. Alloys containing 


also showed that the addition of nickel to chromium- 
iron alloys appears to improve the alloy with respect to 
loss of weight and depth of pits, but tests of alloy sheets 
s 


less resistant to soil corrosion than an alloy containing 
smaller percentages of these elements. With the exception 
of alloys containing large 
ferrous alloys containing both copper and nickel in 
considerable amounts resisted soil corrosion better than 
other ferrous materials. Copper and its alloys corroded 
at much slower rates than the commonly used ferrous 


Miscellanea 





-A Controt Suprty Boarp in Canapa.—A central 
organisation, to be known as the British Supply Board in 
Canada and the United States, is to be set up by the 
Government to co-ordinate purchases in the two countries. 
Colonel J. H. M. Greenly has been appointed Controller- 
General and Chairman with Sir James Rae as Deputy 
Controller and Vice-Chairman. This Board will place 
orders in Canada through the Canadian War Supply 
Board and in the United States through a British pur- 
chasing commission. 


ProproseD Lone Bett ConvEyor.—A proposal has been 
put forward for the construction of a belt conveyor system 
49,000ft. long for the transport of sand and gravel to the 
site of the Shasta Dam now being built in the United 
States. The United States Bureau of Reclamation is to 
call for competitive estimates for the transport of the 
material by belt, rail, or road means. It is considered 
that if a belt conveyor system is used between 21 and 
25 flights will be required, the belt width being 36in. and 


per hour. 


THe Junior InstirvuTion or ENGINEERS.—At the 
Annual General Meeting of the Junior Institution of 
Engineers (Incorporated) held on Saturday, November 
llth, 1939, the following Officers and Members of Council 
were elected :—Chairman, Dr. Herbert Chatley ; Vice- 
Chairmen, Norman L. Ablett, J. W. Stenson; Hon. 
Treasurer, H. G. Pusey ; Hon. Editor, C. E. Atkinson ; 
Hon. Librarian, F. Squirrell; Members of Council, 
H. J. N. Riddle, J. Calderwood, T. H. Cross, J. Rose ; 
Hon. Auditors, R. Lees, G. E. Peachey, E. H. Richmond, 
A. J. Webb. 


Savine Wastz.—To secure the greatest possible use of 
materials which can be salvaged from the waste products 
of military and civil consumption of supplies, a Salvage 
Department has been organised by the Ministry of Supply. 
The new department will have the co-operation of other 
Government Departments, including the Ministry of Food 
and the Ministry of Agriculture. It will co-ordinate efforts 
being made by military and local authorities. The depart- 
ment will collect and organise the use of salvage, in some 
instances through the local authorities, from the Navy, 
Army, and Air Force at home and overseas, industrial 
undertakings, and the civilian population. Additional 
reception depots will be set up and existing Service and 
civilian organisations will be expanded. Facilities will be 
provided, especially near ports in this country and over- 
seas, to deal with repairable and unrepairable equipment 
of various kinds. 


SwepisH ENGINEERING INsTITUTE GoLD MEDALS.— 
The Royal Swedish Institute for Engineering Research 
awarded nine gold medals at its recent annual meeting, 
for outstanding achievements in the technical field. The 
medals were awarded to Messrs. H. Hedstrom, U. Lamm, 
J Olsson, T. Strand, E. Thege, V. Ohman, G. Wallerius, 
and Professor H. Edenholm. The Institute’s large gold 
medal was conferred upon Mr. A. F. Enstrom for services 
to the Institute during the past twenty years. The 
Institute was founded in 1919 in order to create a focal 
centre for the promotion of technical science. Its object 
is particularly to promote and direct research with special 
reference to national power and fuel problems and exploita- 
tion of the country’s natural resources by Swedish industry. 
Both the State and industry have given assistance to the 
Institute, the work of which is carried out through certain 
permanent organs and through a large number of tem- 
porary committees. Altogether about 70 committees 
with about 500 members have been active. 


New By-Propuct Coxine INSTALLATION FoR IscorR. 
—The South African Iron and Steel Industrial Corpora- 
tion, Ltd., placed with the Woodall-Duckham 
Vertical Retort and Oven Construction Company (1920), 
Ltd., an order for a second complete by-product coking 
installation to be built at their Iscor Steelworks near 
Pretoria. The value of this order is nearly £475,000, 
and the new oven battery will comprise 45 top-charged, 
W-D Becker coke ovens designed for blast furnace gas 
underfiring. The ovens will be 40ft. 8in. long, 13ft. high, 
and 16in. average width, and the battery will be capable 
of carbonising 960 tons of washed coal a day. To be 
laid out on a new site, on the by-product side of the new 
battery, advantage will be taken of the original facilities 
for extension. Two sets of electro-detarrers are provided 
for in the extended plant, and there will be a new con- 
centrated ammonia plant capable of manufacturing liquor 
of 25 per cent. strength. The capacity of the benzole plant 
will be doubled, provision being made at the same time 
for the production of pure toluole. A pipe still type of 
tar distillation plant has been adopted to deal with 100 
tons of crude tar per day, and this installation will produce 
finely-cut fractions including a suitable wash oil for benzole 
recovery. 


Som Corrosion or Atitoys.—The United States 
Bureau of Standards reports that tests on 1600 specimens 
of underground pipe and protective coatings subjected 
to five to nine years’ exposure, show that the addition 
of small amounts of chromium, copper, nickel, and other 
elements in iron or steel appears to have no marked effect 
on the resistance to soil corrosion. Ferrous alloys con- 
taining large amounts of chromium have definitely lower 


chromium alone, however, may pit deeply. The tests 


t that an alloy containing 23 per cent. chromium, 
13 per cent. nickel, and 1-8 per cent. manganese may be 


percentages of chromium, two 





about 400 miles. 





materials at most of the test sites. 


the speed sufficient to make delivery at a rate of 1000 tons | P: 


Air and Water 





CONVERTED WHALE-CATCHERS FOR COASTAL PATROL 
Worx.—The Swedish Navy has purchased three Nor- 
wegian whale-catchers for conversion into coastal patrol 
vessels. 


Batioon BarraGe.—The Air Ministry announced with 
regret that on November 21st a British civil aircraft 
inadvertently flew into one of the balloon and 
was brought down, the two occupants being killed. 

Tre Lirezoat Services.—During October lifeboats 
rescued 107 lives and landed 132 persons from vessels in 
distress. Since the outbreak of war lifeboats have been 
launched 149 times and rescued 213 lives. 


Franco-Brerrish Mercuant Suiepinc.—Reports state 
that this country and France, in co uence of the recent 
economic accord, are to pool their merchant fleets which 
will be directed by a board sitting in London. 

New Swepiso Warsuirs.—In addition to the ten new 
minesweepers in excess of the normal naval construction 
rogramme a Parliamentary Commission of the Swedish 
Government recommends the construction of eight more 
minesweepers and a destroyer. 


Turkish Harsourn MopERnNIsATION SCHEME.—It is 
announced that the Turkish Government has decided to 
allocate a sum of five and a half million pounds for the 
modernisation and construction of harbours in that 
country within the next five years. 


Proposep New Dutcu Warsuirs.—The Dutch Mari- 
time Financial Committee has advised the construction 
of three 27,000-ton battle-cruisers. These new ships, 
which will have a speed of 33 knots and carry nine 11-05in. 
guns in three triple turrets, are expected to be ordered 
shortly from shipyards in Holland. 


SHiPBuILpinc.—Further representations were made 
last Tuesday, November 21st, to the Ministry of Labour 
and National Service by the Shipbuilding Employers’ 
Federation and the unions of the men in the industry on 
the importance of maintaining the man power, and, 
especially the skilled man power, of the industry. 

Lioyp’s CHAIRMEN.—At a preliminary meeting of the 
Lloyd’s committee for 1940, Mr. E. R. Pulbrook was 
elected chairman for the coming year and Mr. H. G. 
Chester deputy-chairman. At the annual meeting it was 
unanimously agreed to present the Lloyd’s Gold Medal 
for services rendered to Sir Stanley J. Aubrey, the chair- 
man. 


La1w-up Surrrrne.—Statistics compiled by the transpor- 
tation division of the United States Department of Com- 
merce show that the laid-up steam and motor tonnage in 
the world in July last totalled nearly three million tons 
gross. Of this total 1,735,000 tons was idle in the United 
States; 464,000 tons in Great Britain; 191,000 tons in 
France ; 169,000 tons in Norway ; 160,000 tons in Italy, 
and 110,000 tons in Greece. 

Bairish Arm Mercer DEVELOPMENT.—An Order in 
Council suggests the early formation of the British Over- 
seas Airways Corporation, which is to merge Imperial 
Airways and British Airways. The Order reduces the 
membership of the Board of the Corporation to three. 
The Act authorised a Board of not less than nine nor 
more than sixteen and this was criticised in certain 
quarters as entailing unnecessary expense. 

Arm TRAINING IN CanapDs.—It has been announced 
that the Air Services branch of the Canadian Department 
of Transport is to select and survey all airports required 
for the Empire training scheme, and that experienced 
reconnaissance and survey parties are now engaged in this 
work. The impending construction of twelve new hangars 
for Canadian Air Force stations in Nova Scotia and five 
for stations in British Columbia is announced by the 
Canadian Defence Purchasing Board. 


Resumep Arm Services.—The air service between 
Speke and the Isle of Man, which has been suspended 
since the outbreak of the war, has been resumed and two 
trips each way are being made daily. It is announced 
that the trips leave Liverpool at 9.55 a.m. and 2.25 p.m., 
and the Isle of Man at 9 am. and 1.15 pm. On 
November 25th, Weston-super-Mare—Cardiff air ferry is 
also to be re-opened, in response to public demand, under 
the auspices of National Air Communications. 


Sure Prorettive Macurnery.—In the course of his 
presidential address to the Glasgow University Engineering 
Society, Sir Stephen Pigott discussed the question of 
choosing the type of propelling machinery for ships. He 
pointed out that although the oil engine permitted a 
saving of deadweight because of the smaller amount of 
fuel carried and reduced engine space as compared with 
the steam engine, there was still a difference of opinion 
as to which type of engine was most economical when all 
aspects were considered. High temperatures, which were 
inseparable from the internal combustion engine, resulted 
in a correspondingly high cost of upkeep, and that, in 
conjunction with the fact that the special quality of oil 
required was much more expensive than boiler oil, had 
the effect, according to some authorities, of either reducing 
or nullifying the advantages claimed for the oil engine. 


Proposep Larce AMERICAN LineERS.—In a paper 
before the Society of Naval Architects and Marine Engi- 
neers in New York, Mr. G. C. Gaede advocated the con- 
struction of two “ super liners” larger than the “‘ Queen 
Mary” for the United States. He said that the per- 
formance of the “‘ Queen Mary ” had disproved the belief 
of the United States Maritime Commission, in 1938, that 
this type of vessel was economically unsound. In pointing 
out that the ‘“‘ Queen Mary” with a capacity for 2075 
passengers, operating three years, filled 62 per cent. of 
capacity the year round, he said that no other vessel in 
the trade received such a high average. Considering that 
the movement across the Atlantic in normal years was 
about 50 per.cent. greater than it had been the last few 
years, her performance was all the more significant. The 
ships he had in mind would have a speed of 35 knots, be 
able to carry 2500 passengers, and work with an average 
capacity of 60 per cent. or 66,000 passengers per ship for 





twenty-two round trips per year. 
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CONSTRUCTION WORKS FOR THE GENISSIAT DAM ON THE RIVER RHONE 


(For description see page 510) 




















FIGS. 7 AND 8—DOWN STREAM COFFERDAM AND BRIDGE—APRIL 14 AND MAY 7, 1939 
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THE EFFICIENCY OF POWER STATIONS 


In his recent Presidential Address to the Insti- 
tution of Electrical Engineers, Mr. Johnstone 
Wright called attention to the narrowing margin 
between the efficiency now attained in power 
stations and the highest theoretically obtainable. 
In view of these circumstances he hinted that the 
time might come when it would be advisable for 
the figure of efficiency, as iow tabulated by the 
Electricity Commissioners to be split up in such a 
way as to indicate first the maximum cycle 
efficiency for which the station was designed, 
secondly the maximum efficiency of which the 
plant is capable under perfect conditions of main- 
tenance and operation, and finally the percentage 
of the product of these two figures which is actually 
attained in service. This suggestion, we believe, 
was originally made by Mr. W. S. Burge, and at 
first sight there seems a good deal to be said for it. 
The present method which consists merely in 
recording the overall thermal efficiency of the 
station, has the advantage of extreme simplicity. 
To arrive at the figure all that is necessary is a 
knowledge of the annual output of electricity, the 
calorific value of the coal and the quantity burnt, 
the calculation then being a matter of elementary 
arithmetic. On the other hand, while the overall 
thermal efficiency is invaluable as expressing the 
absolute merit of the performance, its bald state- 
ment conveys no idea of the advantages or handi- 
caps which are peculiar to the station concerned. 
It might well be, for example, that the attainment 
of an overall efficiency of 25 per cent. by one 
station was consistent with equipment and opera- 
tion inferior to that of a station that could only 
show a figure of, say, 22 per cent., yet the latter 
would be placed considerably lower on the list, 
with a consequent sense of hardship on the part 
of its staff. They would have a feeling that some 
evidence of their handicap should have been given 
at the same time, so that their performance could 
be judged in the light of the theoretical possi- 
bilities of the cycle upon which their plant was 
designed to operate. If this could be done, it 
would not only be fairer to power station engineers 
generally, but would also indirectly give credit to 
those designers who have introduced technical 
advances in the heat cycle, now known only to 
those whose business it is to keep themselves 
conversant with power station practice. 

The scheme referred to by Mr. Wright would 
seem to stand or fall according to the possibility 
or otherwise of securing general agreement upon 
two important questions. The first is that of the 
basis on which the theoretical heat cycle should 
be computed, while the second involves the prac- 
ticability of assessing the best results attainable 
under test conditions from a complicated collection 
of machinery. The latter would present con- 
siderable difficulty. The figure arrived at would 
have to be based on experimental results obtained 
simultaneously by the whole of the apparatus, and 
at a time when everything was in first class con- 
dition. The test would presumably be taken at 
full load, and if so the result would form too 
severe a criterion of the efficiency of the plant at 
the average load at which it would be operated. 
Indeed to propound a maximum plant efficiency 
which would be acceptable to all the manufacturers 
concerned, as well as to the engineers whose daily 
work would be judged by the nearness to which 
they could approach it, would be a rather invidious 
undertaking. More enthusiasm would probably be 
shown for the part of the proposal which calls for 
a statement of the theoretical cycle efficiency of 
every station, for its presentation alongside the 
figure of thermal efficiency would, at any rate, 
partly remove the alleged unfairness of giving the 
latter figure alone. But, here again, we come up 
against many difficulties. The scheme could only 
be carried out in stations in which the heat cycle 
of every generating unit, old and new, was exactly 
the same. Any difference of design as regards the 
temperature to which regenerative feed-heating 
was carried, the degree of vacuum, or the practice 
of re-superheating, in particular units would intro- 
duce insurmountable complications. But if we 
consider only those stations, probably the great 





the British Engineers’ Association. 





majority of modern ones, in which every machine 





works on the same heat cycle, we are still left with 
the problem of determining the cycle efficiency in 
a way that will meet with general approval. 

The only official guidance on the subject is to be 
found in the 1927 Report of the Heat Engine 
Trials Committee, but it was open to criticism 
at the time it was published, and is even more so 
to-day. There is one broad principle which we 
maintain should apply to all definitions of an ideal 
thermal cycle to be used as a criterion of actual 
performances, namely that such a cycle should be 
thermodynamically reversible in all its parts. The 
reason for this is obvious. Thermodynamic rever- 
sibility is something that is at least theoretically 
attainable, however hopeless its complete realisa- 
tion may be, so that any lower standard of per- 
fection is within the possibility of being outclassed 
by practice. The standard set by the 1927 Report 
has indeed long become obsolete by the introduc- 
tion of multiple feed-heaters and its promulgation 
was the more unfortunate in view of the fact that 
the provisional Report of the Committee issued a 
year earlier had clearly recognised that thermo- 
dynamically reversible feed-heating was alone con- 
sistent with ideal conditions. This presents an 
apparent difficulty when steam is tapped off a 
turbine for feed-heating while still in a superheated 
condition, but thermodynamic reversibility can 
still be provided for by assuming that the ideal 
engine would be furnished with a device for com- 
pressing such steam isothermally to the saturated 
state. In a paper printed in the Proceedings of 
the Institution of Civil Engineers last December, 
Mr. J. F. Field propounded some quite simple 
formule to facilitate the calculation of ideal cycle 
efficiencies on the assumption of strict reversibility 
for all processes, including that to which we have 
just referred. The written discussion on the paper, 
which has now been issued, shows on the whole 
approval of the formule, especially if the opinions, 
always to be expected on such an occasion, that 
Mr. Field’s work had been partly or wholly fore- 
stalled by others, are regarded as an endorsement 
of the value of his proposals. These, we think, 
may be taken as fairly meeting the demand for 
some modification of the Rankine cycle which 
would serve as a criterion of the performance of a 
modern steam turbine unit. Their adoption would 
revive the significance of the almost moribund term 
“ efficiency ratio” which played so prominent a 
part in the days when the simple Rankine cycle 
was adequate for allrequirements. But, as already 
pointed out, a cycle devised for a boiler and turbine 
plant could only be properly considered as affording 
a criterion for the whole station if all the units were 
of identical thermal design, and even so it must be 
remembered that while the lower temperature of 
the ideal turbine cycle is rightly taken as that of 
the vacuum in the condenser, which is supposed to 
be fixed once for all, the ideal power station would 
on the other hand have to reject its heat at the 
temperature of the inlet circulating water which is 
subject to no such constancy. 


Ersatz 


As the farmer who found himself at a literary 
dinner asked ‘‘ What are Keats ?” so people are 
asking what are Ersatzes. It is not very easy to 
give a concise reply. Sometimes ersatz means 
what in English we should call a replacement, as 
for example when a new battle-cruiser takes the 
place of one removed from the list ; sometimes it 
means a substitute as when sisal is used instead 
of hemp for making string, or paper instead of 
wool for making cloth; sometimes it stands for 
the equivalent of “ artificial” as in the case of 
synthetic rubber; and sometimes it means no 
more than a makeshift, like tea mashed from 
blackberry and strawberry leaves. In this variety 
of meanings there is no common factor. One cannot 
generalise and say that all ersatzes—we accept 
responsibility for the plural—are indifferent sub- 
stitutes, for clearly an ersatz cruiser should be 
better than the one it replaces; nor can one say 
that all are good just because they provide new 
commodities. We have, therefore, to distinguish 
between ersatzes; they have to be measured by 
their merits with respect to their intended purposes. 
Margarine—with the addition of Vitamin A—may 





be passable as a sub-stratum for marmalade, but 
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even the March Hare, whose intelligence was 
subject to seasonal fluctuations, knew that only the 
“best butter’ was suitable for watches. Or again, 
buna may make adequate corks for medicine 
bottles, but it is a very poor substitute for rubber 
as a defence against blister-gas—a rather com- 
forting thought if retaliation in kind should ever 
have to be contemplated. 

If we separate the sheep from the goats, putting 
aside all those ersatzes which are replacements of 
equal or improved quality, and all those which are 
useful alternatives to existing commodities, as for 
example plastic door-knobs in place of brass ones, 
there remains a large number, how large it is diffi- 
cult to say, of ersatz materials which Germany is 
forced to employ because she lacks the natural 
products. These are the stuffs which are part of 
the Aliies ammunition in the economic war. 
Autumn may add a new attraction to the charms 
of Unter den Linden when the falling leaves hold 
out a promise of the gossip’s cup, but even so the 
young men of Germany will hardly welcome this 
willy nilly enforcement of Cobbett’s advice to 
“ Free yourself from the slavery of tea and coffee 
and other slopkettle.” The small boy may find 
contentment—short lived—in an ersatz cigar, but 
he will certainly experience difficulty in convincing 
an uncle that there is nothing to choose between 
the brown or blotting-paper brand and a choice 
Havannah. We may doubt also if all the culinary 
skill of a chemically minded kéchin would ever 
make a synthetic mutton chop as palatable as its 
prototype. It is things of this order that tell in 
the long run. No amount of persuasion, or propa- 
ganda, or ideology will blind one to the painful 
truth that the ersatz is no more than a poor 
‘substitute for the real thing. Some months ago 
we examined in Germany a railway coach which 
from truck to keelson, if the metaphor may be 
forgiven, was all ersatz. It was arranged as an 
advertisement of the abilities of an ingenious 
people, and was intended to point the lesson that 
Germany could live on her own resources. 
Actually, it was rather a subject for wonder than 
respect. The far-heralded people’s car is in the same 
class. In it natural materials have been replaced 
by artificial materials or by others more readily 
obtainable but not as good for their purpose. 

It is said that there are something like two 
hundred ersatz materials in use in Germany, but 
there is reason for believing that many of them 
are alternatives, or real new developments, rather 
than undesired substitutes. Some of the ferrous 
and non-ferrous alloys are spoken of as ersatz. 
That is to give a wrong impression, just as it 
would be wrong to speak of plastic material in a 
derogatory sense as a substitute for bronze or 
white metal bearings. For certain uses it has its 
own advantages, just as many of the alternative 
materials developed in Germany and elsewhere 
have. The real ersatz, with a slightly con- 
temptuous meaning, is something that one is forced 
to use against one’s will in lack of the right thing, 
like burnt acorns for coffee or carrots for marma- 
lade. These are the things that are evidence of 
economic pressure. In the development of some 
of them, let it be honestly admitted, great ingenuity 
has been exhibited. Robinson Crusoe, not so 
happily placed as the Swiss Family Robinson who 
found their ersatzes on trees, had to devise his 
own. We may admire Mr. Robinson whilst we 
detest him for his encyclopedic knowledge of every 
natural object valuable to a shipwrecked family, 
but our praise is reserved for Mr. Crusoe who has 
to make shift on a less accommodating island. 
But, and this is a point often overlooked, ersatzes 
cost just as much as the original material and often 
more, and though they may reduce the call for 
one kind of raw material, they require the use of 
another. Buna costs from five to six times as 
much as genuine rubber. If you make artificial 
wool from milk children must go short of an 
essential food. Even the most ingenious German 
scientists, if Hitler has retained any in his country, 
cannot make something out of nothing for nothing. 
Even they have not succeeded in converting a 
bucket of well water into motor fuel by adding a 
pinch of salts, as an alchemist in this country 
convinced the daily press some years ago that he 
could do. 
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Design of Welded Steel Structures. By A. Ramsay 
Moon, B.Sc., B.A., B.C.E. Melbourne, MI. 
Struct. E.,M. Inst. W. London: Sir Isaac Pit- 
man and Sons, Ltd. 1939. Price 15s. 


THE essentials of good welding design are admirably 
explained in this text book, and valuable data 
relating to design are also provided. The author 
has worked out designs for typical joints, structural 
units, and steel frame structures of various descrip- 
tions. Essential information is given relating to 
the various materials suitable for welding and 
the properties required in welding materials, while 
various forms of welded joints and preparations, 
as well as actual welding procedure, are fully 
described. We believe this is actually the first 
book published in this country dealing entirely 
with the design of welded constructional steel 
work. It should be added that the author was 
responsible for the design of the first welded 
structures to be erected in Australia over 10 years 
ago. 

The chapters relating to multi-storey steel frame 
structures, roof frames, and trusses should be of 
particular interest to structural engineers and 
designers, and another subject dealt with by the 
author which is now creating a considerable amount 
of interest in the structural branch of engineering 
is that dealing with welding in reinforced concrete 
construction. Mr. Moon describes how electric 
are welding can be utilised for reinforced work 
in concrete construction. This is an application 
of welding which, up to the present time, has not 
made very great progress—it is being used on 
Waterloo Bridge—but will, it is considered, in the 
future be one of the common uses of this process. 





The Complete Welder. Three Volumes. London : 
George Newnes, Ltd. 1939. Price £3 0s. 0d. 


AtrHouGH the art of welding is as old as the art 
of the blacksmith, it can be safely stated that 
welding really dates from the beginning of the 
era early in the nineteenth century which is 
generally called that of the industrial revolution. 

During the century forge welding was developed, 
followed later by hammer-pressure welding, a 
modern form of which is now known as water-gas 
welding. The next form of welding was introduced 
in the development of foundry work, and was the 
original of fusion welding. Following the intro- 
duction of oxy-acetylene welding, electric arc and 
electric resistance welding were introduced. These 
processes developed rapidly during the Great 
War, especially in repair work on account of the 
time necessary for producing new parts of 
machinery. 

Other forms of welding such as the Thermit 
process and Atomic Hydrogen process have since 
evolved. 

The Complete Welder, which originally appeared 
in weekly parts, has now been issued in three 
volumes. Vol. I deals with the non-electrical 
methods and also with design, testing, and exam- 
ination of welds. Vol. II is devoted to the electric 
arc welding process, and Vol. III to electric 
resistance welding. In addition to the three 
volumes, 28 data sheets are supplied which should 
be of considerable value to those interested in the 
application of the various welding processes. 

Amongst the numerous interesting sections 
appearing in Volume I of this publication, special 
mention must be made of the very comprehensive 
chapter by Mr. L. J. Hancock on Oxygen Cutting. 
Although discovered over one and a half centuries 
ago, it is only comparatively recently that oxygen 
has taken a prominent part in the engineering 
industry. There is no doubt, however, that the 
bulk of oxygen utilised is for the cutting of iron 
and steel, and the rapid development of this 
process calls for ever-increasing supplies. In the 
early days of the industry when only oxygen of 
comparatively low purity produced by the Barium 
process was obtainable, cutting was confined to 
the hand burner. To-day there are a very great 
number of automatic cutting machines on the 
market, many of them being multi-burner 
machines. It is an agreed fact to-day that gas 
cutting of steel is a very necessary preliminary 
process prior to fabrication by electric arc welding, 
especially in shipbuilding work. Cutting also has 


numerous applications in demolition work of 
every description. 
One of the most serious problems which engineers 





have to meet in connection with the utilisation of 
the various welding processes is that of distortion 
in welded structures. A special section entitled 
“ Avoiding Distortion in Welding” covers this 
problem in a very comprehensive manner. The 
writer of this article states that the design of any 
welded work must be considered from the stand- 
point of distortion effects. Instructions how to 
avoid distortion when welding with the oxy- 
acetylene, the electric arc, and atomic hydrogen 
processes of welding are given. Emphasis is laid 
on the use of jigs and fixtures which are now to be 
found in any up-to-date welding shop. 

It is often said that mechanical fatigue accounts 
for fully 90 per cent. of the cracks that result in 
breakdown of metal parts in service, but even if 
this be true, in many branches of engineering it 
tends to exaggerate the importance of fatigue in - 
welds. There are at least two other causes of 
cracking which should be considered before 
fatigue in welded joints. An interesting descrip- 
tion is included in the chapter on fatigue, dealing 
with the fatigue testing machine designed by 
Professor F. C. Lea, and installed in the University 
of Sheffield. A variety of rolled joints, some with 
rivetted or welded joints, and some without any 
joints have been tested in this machine, which is 
arranged with “four-point ’ loading to produce a 
state of constant bending moment in the mid- 
length of the beam under test. The Haigh Electro- 
Magnetic Fatigue Testing Machine is also described 
with a suitable illustration, in this section. 

The many methods of testing welding are too 
numerous to mention here, but it should be 
mentioned that the chapter dealing with 
Mechanical Testing of Welding includes descrip- 
tions of most of the non-mechanical testing 
machines, and considerable prominence is given to 
X-Ray examination. 

Amongst the forty special subjects dealt with 
in Vol. I, attention should be drawn to the chapters 
on Welding and the Drawing Office, Metallography 
Applied to Welding, and the very well illustrated 
description of the Thermit Welding process and 
its applications. 

As has already been stated Vol. II of the Complete 
Welder deals exclusively with electric arc welding. 
An occasional glance at the contents of this 
publication gives the reader a very good idea of 
the thousand and one very different applications 
of this welding process. In addition to chapters 
relating to the application of electric arc welding 
in such important industries as shipbuilding, 
railways, structures, and gasholders amongst 
others, many data and particulars about the 
better-known proprietary makes of arc welding 
equipment are given. Chapters also deal with 
are welding electrodes, the welding of cast iron, 
mild steel and wrought iron, stainless steel, 
non-ferrous metals and thin plate welding. 

Outstanding chapters in this volume include 
one on Requirements for Fusion Welded Boiler 
Drums. In this chapter reasons are given why 
such drums should be welded, as well as data 
relating to the essential requirements for successful 
drum welding, Plate Design Preparation for 
Welding, Welding of Test Plates, and the Testing 
of Properties and Strength of Welds. The 
information in this section has been supplied by 
the British Engine Boiler and Electrical Insurance 
Company, Ltd., whose engineers are justly con- 
sidered to be experts on this subject. 

Mr. H. J. L. Bruff, late Bridge Engineer, North 
East Area of the London and North Eastern 
Railway, and also a pioneer of electric arc welding, 
contributes a chapter entitled Repairing Railway 
Bridges by Arc Welding. He states that apart 
from accidental damage to bridges such as caused 
be derailment and intentional damage such as 
war damage, the time comes when even the best 
maintained bridge needs special attention owing 
to corrosion. In these cases the necessary repairs 
required to bring the bridge back to its original 
strength and even a greater load capacity, can 
be done more efficiently and cheaply by means of 
electric arc welding than by the older method of 
rivetting. The reason for this is in the main the 
fact that when the repairs are done by welding 
only, the damaged part is repaired, whereas in the 
case of rivetting the whole member, which may be 
corroded deeply for a short length only, will 
usually need replacing. In the case of rivetting, 
the bridge must be closed to traffic while the old 
and new members are installed, whereas welding 
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work can generally be carried out without any 
interruption of the traffic, though welding should 
not actually be in progress during the passage of 
trains. Mr. Bruff gives various illustrations of 
bridges that have been strengthened by this 
process, which show that there is a very large 
scope for electric arc welding in this field. 

Other chapters worthy of brief mention include 
those relating to Eletronic Tornado Automatic 
electric welding, Atomic Hydrogen arc welding, 
Protection of welding operators, and Home Office 
Regulations relating to electric arc welding, 
published by H.M. Stationery Office on behalf of 
the Factory Department of the Home Office. 

Vol. III deals entirely with Electric Resistance 
welding. Outstanding sections in this volume 
cover the Budd System of “Shot ”’ spot welding 
of Stainless Steel, a welding process which has 
made considerable progress in the United States 
of America, but is somewhat new to this country ; 
resistance welding of steel automobile bodies 
which is suitably illustrated; and Thyraton 
Control Equipments for resistance welding, and 
Ignition Control in spot welding machines. 

Other chapters describe the ever increasing 
applications of resistance welding, and many 
particulars are given about nearly all the resistance 
welding machines now on the market. 

In concluding this review, it should be stated 
that this work presents a vast amount of invaluable 
information on up-to-date welding practice, both 
theoretical and practical, and in the main is 
written in a way which any operator can under- 
stand. 

The three volumes can be purchased outright 
or can be obtained on a subscription basis. 





Letters to the Editor 
(We do not hold ourselves responsible for the opini 
correspondents) 


SCIENCE AND PROPAGANDA 


Srr,—Just a word over your leader (November 3rd). 

It may be to-day that British optical instruments 
are “ second to none,” but in 1914 the superiority of 
Zeiss and Goertz binoculars was beyond question. 

The British expeditionary army tied down to the 
official issue of old-fashioned Dolland, with its limited 
view and poor illumination, was at great disadvantage 
in the opening encounters—there are vital moments 
of battle when a few seconds of sight in advance of 
the enemy spell the difference in victory or defeat for 
the day. British military officials who were counted 
keen bought their own binoculars prior to 1914, 
choosing German or French for the parental care 
of the men under them was to these officers a conscien- 
tious responsibility unshared by senior authority 
who respected the vested interest of the contractors 
holding the supply of Army binoculars (not Navy) 
for many years, and during the period little improve- 
ment was made in their product. 

Napoleon with his spy-glass, a fixed focus monocular 
instrument of less than Qin. in length, was the first 
to use the telescope in land battle, and thus gained a 
quicker knowledge of the movements on the battle 
fields of those days and was, consequently, quicker 
in response than his antagonists to the necessary 
moves that brought decision. 

That my opening statement is correct may be 
inferred by the fact that, whenever a capture of 
German prisoners was made there was a keen search 
for their officers’ binoculars, even after the British 
Army was supplied with prism pattern by English 
makers but lacking the crystal clearness of Jena 
glass, then of course unobtainable. 

In naval warfare the importance of good clear long 
vision is paramount to the command, whilst to the 
range-finders most necessary for good gunnery. 
While the British Navy was satisfied with a range- 
finder base of 3ft., the enemy had 18ft., and may be 
used the full length of the warship as a base line for 
plotting the angles when engaged in parallel action 
and extreme broadside fire which was perhaps a 
feature that accounted for their battle cruisers’ 
early successes in the opening moves of Jutland 
(31/5/16). 

The aid that optics brought to the U-boat is great. 
In full measure it means for long distance vision the 
equal of a telescope the length of the periscope tube. 
The shorter periscope being on the stereoscopic 
principle gives best binocular vision for nearer sight, 
and all whilst submerged and almost invisible. 

One wonders if our Navy uses the hollow steel masts 
in the same way and obtains a better “look-out ” 





of our 


equipment would mean an advance in time of locating 
the submarine by the surface ship and also a per- 
pendicular check on the horizontal range finding of the 
target. Epwarp H. Kipson. 

{Our correspondent deals with ancient history. 
Everyone knows, or should know, that research 
carried out in this country when German supplies 
ceased in 1914, enabled us to produce an optical glass 
which is second to none in the whole world. The 
range-finder, a British invention, has advanced in 
our services as rapidly as in others, and the binoculars 
made by our leading firms are unexcelled. It is well 
known that for camera lenses the English product 
has no rival. Ep. Tue E.] 





CONSULTING ENGINEERS AND 
GOVERNMENT WORK 


Sir,—By the system of reserved occupations and 
controlled recruiting, Government foresight has 
avoided the deplorable dislocation of the country’s 
work and the early loss of valuable lives which 
occurred in 1914-1915. The same foresight is not yet 
evident in making use of brains and ability that 
exist amongst older men. 

Technical and scientific societies have rendered to 
the Minister of Labour full particulars of the capacity 
and standing of their members, and a Committee has 
been appointed to select as they may be required, 
properly qualified men from the lists so obtained. 
The implication seems to be that such men will only 
be wanted for duty in expanding Departments or 
subsidiary organisations resulting from war con- 
ditions. The list includes a body of men of technical 
and administrative capacity, most of whom are over 
probable military age, and includes Consultants of 
all kinds whose normal work generally speaking has 
been reduced or suspended, who have their office 
accommodation and somewhat reduced staffs, and 
who chafe at enforced inaction while conscious of 
their capacity to be of use. 

Columns of advertisements appear in the press 
from Government Departments asking for candidates 
to fill technical positions. These candidates, in order 
not to raise seniority questions, are usually young. 
At first they must add to the already swollen responsi- 
bilities of their established seniors, office accommo- 
dation must be found for them, and it may be that 
they will ultimately come within the range of military 
age. However experienced in their own special 
technique, they are new to Civil Service methods, 
and are necessarily guided by printed orders and 
regulations, tending to become bureaucrats of the 
most dangerous type, as they cannot at first give any 
decisions apart from written regulations. 

There is much work under the control of nearly all 
Government Departments which is of a non-confi- 
dential character, and of a kind which is normally 
the occupation of existing firms of Consultants. If 
such work were handed over to suitably qualified 
Consultants, the labours of the Heads of Departments 
would be eased, the Treasury would not be faced 
with the complications of increases of pay, pensions, 
gratuities, &c., which in the case of temporary Civil 
Servants will inevitably crop up if war is prolonged, 
and the need for extended office accommodation 
would be reduced. 

Hostilities happily over we may hope for an ample 
demand for Consultants in taking up work that has 
been deferred. Their work for the Government 
would automatically cease, the Treasury would be 
left without outstanding liabilities of a recurring 
nature, and the hardships and dislocation of the 
period of readjustment to peace conditions would be 
much reduced. : 

As one of the class referred to above, I must sign 
myself. CONSULTANT. 
llth October, 1939. 


THE “SLOW” GAS PRODUCER 


Srr,—In an endeavour to difierentiate between the 
production of gas by combustion, and the production 
of gas by bacterial action, may be made use of the above 
term, which appears to describe those processes of 
which the most important is that method of treating 
sewage known as the sludge digestion process. 

The search for alternative fuels to oil, a search 
which was inevitable quite apart from the emergency, 
is becoming rapidly linked up with the question of 
sewage disposal, and I venture to forecast that 
methane gas, derived from municipal sewage, is going 
to be the fuel used to propel municipal transport. 

A method of dealing with a substance of the order 
of sewage, which is at one and the same time ideal 
for the production of a harmless effluent, a smell-less 
sludge, and a valuable fuel, has a lot to recommend 
it. But, is there not a wider aspect of the case? If 
sewage, why not other vegetable wastes ? 
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troublesome compound, too wet to burn without 
drying, and of such a nature as to render it suitable 
for the digestion process. 

Or the quick-growing tropical vegetation, found in 
places where heat and power is required for mining 
or rubber cultivation. 

And again, why should bacterial action not be 
applied to that curse of the borough engineer, “ soft 
refuse”? 

Here again we have a material that is consigned to 
the incinerator or disposed of by that rat-breeding 
method described as controlled tipping. We know, 
from results already obtained, that 1 cubic foot of 
methane per head of population in the district served 
by the sewage scheme is no idle dream. We cannot 
estimate the methane production obtainable from 
refuse as distinct from sewage, but if the process can 
be used for this noxious matter the methane derived 
therefrom brings with it the possibility of municipal 
omnibus services “living off the farm,” to use an 
agricultural phrase. And that phrase in turn gives 
a dream in which farm refuse with the aid of the 
digestion process provides fuel for the tractor and a 
sludge which returns to the land. 

In short, is the present emergency likely to result 
in the production of fuel “as a crop” ? ~ 

Kyrie W. WILLAns. 





Sixty Years Ago 





House DRAINAGE 


THREE letters which appeared in the corre- 
spondence columns of our issues dated October 24th, 
October 31st, and November 28th, 1879, together 
with a short leading article which they inspired, are 
of interest to-day from two distinct points of view. 
They illustrate the deplorable lack of care for elemen- 
tary principles which, in those days, was sometimes 
exhibited in connection with sanitary matters. They 
also illustrate the freedom from restraint imposed on 
editors, publishers, and writers by the laws of libel 
as they existed in those days. The first letter, signed 
“A Victim,” stated that for the past twelve months 
our correspondent had been living in a new house in 
the north of London, which had been erected by the 
Imperial Property Investment Company, Ltd. Smells 
from the cellar became so bad that at length the 
floor, apparently only of earth without a top layer 
or “raft” of concrete, was taken up. The house 
drain was found at a depth of less than 18in. It 
was laid on a vertical bend. Gaps two or three 
inches wide were found between the ends of the pipe 
lengths and a roofing tile had been laid over one of the 
gaps before the earth had been filled in over the 
drain, but no other precaution had been taken to 
prevent the escape of sewage at the joints. The 
earth over the drain was found to be saturated with 
se Our correspondent, as he put it, had for 
twelve months been living over a cesspool. In our 
succeeding issue Mr. T. D. Thomson, managing 
director of the Imperial Property Investment Com- 
pany, replied with a letter in which he expressed his 
regret that “A Victim” should have written to us 
without first having laid his complaint before the 
company. They had had only one other complaint 
from the occupier of any of the large number of 
houses which they had erected and had immediately 
remedied the cause of it. Did our correspondent 
mean to imply that because in his case the drain had 
apparently been badly laid by a careless workman 
the drainage of all the company’s other houses was 
imperfect ? The company, he added, was always 
willing to provide a prospective purchaser with a 
drainage plan and with a signed certificate to the 
effect that the drains had been laid in accordance 
with the plan. In our issue of November 28th, we 
published a letter from “‘ Another Victim ’’ who gave 
his address as Blythwood Road, Crouch Hill, N. A 
sketch accompanying his letter showed that a stack- 
pipe from an upper closet descended down the inner 
wall of the kitchen. Passing down through the 
wooden floor it ended 13in. short of the mouth of an 
elbow leading to a transverse drain which entered 
the main house drain running beneath the kitchen 
and embedded in ciay. As if to make quite sure 
that the system would not work, even in the inefficient 
manner implied by this description of it, a brick plug 
had been inserted in the open mouth of the elbow 
intended to catch the drainage from the stack-pipe. 
When the wooden floor of the kitchen was taken up 
a 15in. layer of sewage, the accumulation of twelve 
months, was found beneath it lying on the clay. In 
this case before writing to us our correspondent had 
complained to the company, but its agent had refused 
to admit even that there was a smell. In a leading 
article on the subject in the same issue we said that 
it was abundantly evident that Mr. Thomson’s 
guarantees were entirely untrustworthy and that in 
two cases his company had been guilty of criminal 
negligence. We advised everyone living in a house 
with which the company had had anything to do to 
have his drains opened up at once and, if defective, 
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Car Ramp at Larne Harbour 


N connection with the improved facilities recently 

provided by the London, Midland and Scottish 
Railway Company for the transport of motor cars 
between Stranraer in Scotland and Larne in Northern 
Ireland, an electrically operated car ramp has been 
installed at Larne. It is of unusual interest on 
account of the numerous devices employed to over- 
come difficulties and to render the ramp entirely 
automatic in compensating for rise and fall of tides, 
rolling and pitching of the vessel, and list resulting 
from uneven loading. The ramp was constructed 
and erected at site by Spencer (Melksham), Ltd., 
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position the main portion of the ramp has an upward 
slope of approximately 1 in 20, while the end sections 
still slope slightly downward. 

Special care has been taken to avoid risk of damage 
to low-built cars when passing over the hinge joints 
of the ramp during high tide. In this connection 
the builders of the ramp have patented an arrange- 
ment of switches mounted on a moving frame, which 
they claim will automatically maintain the most 
favourable angles between the sections of the ramp 
and respond to any permanent difference of level 
of the vessel’s deck exceeding 2in. It is not desirable 





the main lifting ropes becoming unduly slack and 
getting out of their grooves in the winding barrels, 
the small pulley seen just above the machinery house 
in Fig. 2 has been provided. . This pulley rests on 
the main rope, and as soon as the rope sags the 
pulley falls, operating a switch immediately cutting 
off current and stopping the motion of the winches. 
In addition to the special switches described 
above, the shunt and main current limit switches 
usual in this class of work have been fitted. No 
special difficulties of adjustment have been experi- 
enced and the plant has been put into service prac- 
tically without alteration and to the satisfaction 
of the purchasers. It may be further noted that the 
conveyor carrying baggage and mails from the 
trains in Larne station to the ship’s hold, or from the 
ship to the trains, has been modified to suit the 
new vessel. This conveyor was also constructed by 
Spencer (Melksham), Ltd., and has a total length of 











FIG. I—STERN VIEW OF “PRINCESS VICTORIA” 


of Melksham, Wilts, and was intended to be used 
in conjunction with the new passenger vessel, the 
‘Princess Victoria,’ which has accornmodation 
for about eighty cars. The stern of the vessel, with 
the opening through which the cars are driven, can 
be seen in Fig. 1. 

The ramp is in three sections hinged together, 
and has a roadway 10ft. wide. The main section 
is 70ft. long, and ends approximately at the quay 
edge. The next section is 1lft. long and forms a 
bridge between the main section and the vessel, 
its outer end being supported on the deck of the 
vessel when in use. The final section is 4ft. long and 
is tapered to provide an easy rise for the cars from 
the deck on to the intermediate section of the ramp. 
During absence of the vessel the end sections are 
kept raised in a nearly vertical position and held 
against spring buffers to prevent motion in high 
winds, and the upper surface of the main section 
is brought flush with the level of the quay to permit 
of the passage of traffic across the ramp, including 
that of railway stock on the 5ft. 3in. gauge and 3ft. 
gauge tracks shown in the plan view on page 524. Under 
these circumstances, the outer end of the main ramp 
is supported on two massive bolts, instead of on its 
lifting ropes, to ensure accuracy of position and to 
avoid excessive loads on the ropes. The ropes for 
lifting and lowering the end sections of the ramp are 
attached to these sections in a manner to ensure 
that the end of the 11ft. bridge section shall rest 
on the ship’s deck before the 4ft. end section reaches 
the deck, so that car drivers will not be tempted to 
drive from the vessel on to the ramp before it is 
ready to receive them. The ramp has been designed 
to suit a maximum difference of water level of 10ft. 
due to tides, and a difference in deck level of Ift. 
due to loading. When in its lowest position the 
ramp has a downward slope of approximately 1 
in 10 throughout its whole length. - In its highest 
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that this automatic gear should respond to momentary 
motions of the deck due to waves. The switch- 
operating gear is therefore made to act through a 
powerful spring which takes up momentary motions, 
and a double-acting oil dashpot which retards the 
operation of the switches. To prevent overrunning 
or hunting of the ramp-adjusting motion, the dashpot 
has been specially designed to have a quick return 
to its mid-position. To provide for rolling of the 
vessel, or list due to uncentral loading, a diagonal 
hinge has been provided in the 1I1ft. section of the 
ramp. The diagonal joint can be seen in the photo- 
graph reproduced in Fig. 2, which shows the end 
sections of ramp raised to the position in which they 
are housed when out of use. Close to one side 
of the raised end ramps may be seen the com- 
pensating pulleys. The function of these pulleys 
is to take up slack rope or pay-out rope to com- 
pensate for momentary vertical movements of 
the deck of the vessel when the end ramp is resting 
on it. 

The end of the main ramp, when not supported 
on the massive bolts previously mentioned, can be 
raised and lowered on ropes passing over pulleys 
mounted on the top of the large portal frame seen 
in Fig. 2. The motion is effected by two winches 
situated in the machinery houses seen on either side 
of the portal frame. The winch motors are specially 
synchronised to ensure lifting or lowering the two 
sides of the ramp equally. These motors are con- 
trolled by manually operated push-buttons when 
the end sections of the ramp are in a raised position ; 
but as soon as the weight of the end ramps is taken 
on the deck of the vessel the control is automatically 
changed over to the patent control gear which brings 
the main ramp to the correct position to suit the 
height of the deck of the vessel. Manual control 
is automatically restored immediately when the 
end ramps are raised from the deck. To prevent 











FIG. 2—RAMP IN RAISED POSITION 


about 200ft., including a portable end piece capable 
of both vertical adjustment to suit height of tide, 
and lateral adjustment to give various delivery 
points on the vessel. The range of lateral slewing 
has been extended. 








Far Eastern Engineering Notes 
(By our own Correspondent) 


British Equipment in Demand 


A moror tour through several countries in 
south-eastern Asia this year provided the writer 
with many surprises, not the least of which was the 
progress made recently by mechanisation in these 
places. The tour was in a part of the world generally 
considered to be mostly jungle, swamps, and forests. 
These huge areas of tropical land are rapidly being 
brought into the vortex of international trade and 
competition. There can be no doubt that while 
there is peace the standard of life for the natives is 
being raised by engineering progress. The countries 
visited were the Philippines, French Indo-China, 
Siam, Malaya, and Java. We were astonished to 
find such excellent roads in French Indo-China and 
to discover the extent of the civil engineering work 
done there. It is a huge colony of some 290,000 
square miles in area, while that of France is 213,000 
square miles. In many unexpected places there were 
in evidence the products of British engineering firms. 
It was most encouraging to see these products in 
countries that are not in the British Empire; the 
sight of numerous Lister trucks on the wharves at 
Batavia created a feeling of delight that was not 
excelled by visits to any of the show places recom- 
mended to tourists in the Dutch East Indies. 

We left Hong Kong in one of the four new splendidly 
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equipped vessels of the famous Dutch line that has a 
monopoly of the shipping trade between ports in the 
many islands, some of them of very large area, that are 
the valuable part of Holland’s colonial possessions. 
The Dutch line known by the abbreviation K.P.M. 
has recently placed four new vessels, carrying passen- 
gers and cargo, on the run from Capetown to Shanghai. 
We spent a month touring Malaya, so we transferred 
for the voyage to Capetown on to a K.P.M. sister 
ship at Singapore. In both of the Dutch vessels we 
saw a considerable amount of British electrical 
equipment. Passengers were encouraged to visit 
the engine rooms; the Dutch engineers showed a 
justifiable pride in the machinery and took a great 
deal of trouble to explain technical details. One of 
the ships was called by the crew ‘ the tobacco ship,” 
for it had been built in Germany, and was paid for 
under a barter arrangement, the commodity ex- 
changed being Java tobacco. Each vessel is pro- 
pelled by three heavy fuel oil engines, each engine 
developing 4000 S.H.P. It was a surprise to find 
British electric motors and other electrical equipment 
installed in all of these ships. It so happened that a 
Dutch electrical consulting engineer was a passenger 
and he was very emphatic in his praise of British 
electric motors, emphasising their reliability. When 
I mentioned that, in the Far East, buyers of machinery 
complained that the prices often quoted by British 
firms were in excess of those quoted by competitors in 
other countries, he said that reliability, especially for 
marine work, more than compensated for the differ- 
ence in price. It was of interest to find that all of 
the Dutch officers, including the senior engineers, 
who mixed with the passengers, were able to converse 
fluently in the English language. We noticed tech- 
nical literature in English in the cabins of more than 
one Dutch engineer. 

It was found on the early voyages that these four 
new vessels—I think they are each about 18,000 tons 
—were inclined to roll badly in heavy seas ; one was 
being fitted in a Hong Kong dockyard with fins 
below the water line on the port and starboard sides ; 
if the experiment is a success, all four will have the 
same improvement. These ships remain in Hong 
Kong for some days during each round trip from 
Capetown to Shanghai for repairs, etc., in a local 
dockyard. In recent years there has been a very 
great increase in the total tonnage of large passenger 
and cargo vessels passing through Hong Kong. 
Japanese, German, Italian, French, and Dutch have 
entered into keen competition with British lines for 
the trade between Europe and the Far East. The 


importance of this Far Eastern trade to Britain was 
revealed by a report issued this year by the Imperial 
Shipping Committee. This stated that the value was 
about one-quarter of the total gross receipts from 
carriage of cargo and passengers all over the world. 
Many of the foreign lines, as well as British, take 


Hong Kong, where two splendidly equipped dock- 
yards are able to deal with any work required. 


Transport Developments 


An outstanding piece of engineering work in 
south-eastern Asia of this century has been the 
creation of the Singapore naval base. The other 
European nations with colonial possessions that may 
find the British naval base of value to them are the 
French, the Dutch, and the Portuguese. It is not 
generally realised that the colonies of these nations in 
the Far East are not only large in area, but that they 
have immense possibilities of economic development. 
Indeed, it was astonishing to discover how great had 
been the advances made during the last twenty years 
in road building and mechanical transport in Malaya 
and in these other European colonies. In Java we 
saw a number of British cars and it was amusing to 
see several diminutive 8 H.P. chassis, carrying a small 
body, being used for public bus service. These small 
British motor-buses seemed to be able to negotiate 
all of the hills in comfort. 

A feature of road transport in south-eastern Asia 
was the heavy loads which are carried by all public 
vehicles in Indo-China, Malaya, and Java. Natives 
crowded on to the buses, many taking long journeys 
with accommodation that any European would find 
most uncomfortable. All sorts of goods are loaded 
on to the roofs of the vehicles, but in general the 
roads are good and the natives evidently do not mind 
being packed closely together. It seems certain that 
the fares charged per mile must be much less than in 
Britain. The result of all of this notable increase in 
transport facilities is not only an increase in trade, but 
a penetration into hitherto isolated districts of ideas 
about the use of mechanism. The internal combus- 
tion engine will probably prove to be the biggest 
factor in clearing enormous areas of jungle in south- 
eastern Asia for the cultivation of useful products, 
because it is of value, not only for transport work, but 
for pumping, tree felling, saw mills, rice mills, and 
many other purposes. Nor must the effect of its 
use for air services be overlooked, as the great increase 
in this form of transport in south-eastern Asia in the 
last three years has been remarkable. The new roads 
have created a considerable demand for bicycles and 
it is the ambition of the young generation of natives 
to possess anything that will allow them to move on 
wheels. 

The products of these tropical countries are mostly 
grown on the land, but here again the work of the 
engineer is needed for irrigation, flood prevention, and 
the war against malaria and enteric diseases. It is as 
true to-day as it was many years ago when an English 
statesman said ‘transport is civilisation”; nowa- 
days transport facilities are of immense economic 
value. They are the advance guard of scientific 
methods of economic development which nowadays 





advantage of the economical rates for overhauls in 





involves mechanism. In the olden days it was the 





lure of the spices grown in south-eastern Asia that 
drew the adventurous seamen and merchants into 
these regions. Mechanical methods of refrigeration 
have proved to be superior to spices for preserving 
meat, etc., but there are many other attractions for 
Europeans, with a knowledge of applied science, in 
these areas. Not only oil, but other wealth, lies 
beneath the earth in New Guinea and the Philippine 
islands; gold is being mined. The tin-mines of 
Malaya have made fortunes for many in the industry. 
It is probable that the industrious Chinese immi- 
grants have reaped most of the benefit derived from 
the mines. The provision of amenities such as 
household refrigerators, pure water, air-conditioning, 
etc., have helped pioneers to increase their wealth and 
to maintain their health. 


Port Improvements 


Engineers are greatly affected by inter- 
national political and financial complications ; the 
recent exploits of the Japanese in China have created 
great anxiety in all of these countries in south-eastern 
Asia. As we approached Singapore our Dutch ship- 
mates discussed the value of the naval base, con- 
cerning which they were well informed. They 
regretted that there had been delay in completing 
the transformation of about four square miles of 
rubber plantations, interspersed with jungle and 
swamps, into the present dockyard and fortress, 
which is the hope not only of British, French, Dutch, 
and Portuguese colonists in the Far East, but of all 
of the educated natives outside the limits of the 
Japanese Empire. At this time of writing the posi- 
tion in Hong Kong is difficult for residents, but 
engineering works of considerable magnitude have 
been carried out in that little outpost of Empire 
during the last three years, mainly in connection with 
defence. During the September crisis last year the 
men in the naval dockyard in Hong Kong were at 
work on night shifts as well as during the day. The 
vast extent of the engineering works carried out at the 
Singapore base must not make us overlook the fact 
that Hong Kong also possesses an important naval 
dockyard capable of docking vessels as large as an 
aircraft-carrier. H.M.S. ‘‘ Hermes” was dry-docked 
there three or four years ago. The naval dockyard in 
Hong Kong is well equipped ; the Chinese workmen 
—normally about 3,000—are loyal to the British, and 
the harbour can accommodate many warships. 


Accommodation for Shipping 


The enormous improvement in the accommo- 
dation for shipping in British ports in the Far East 
has been due to the enterprise of British residents in 
those ports and the efficiency of the designs of British 
engineers, as well as to the excellent work done by 
contractors. The three ports of Rangoon, Singapore, 
and Hong Kong now provide engineering facilities 





that are of immense value to ship-owners. About 
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fifty years ago Sir John Coode was in Singapore, 
and from that date onwards comprehensive 
reclamations and harbour works with which the 
name of Coode and subsequent partners, including 
Matthews, Fitzmaurice, Wilson, and Michell, will 
always be associated were put in hand. Although 
in 1901 there was an agitation in Singapore 
to construct a breakwater, etc., to relieve the con- 
gested state of the Singapore river, it was not until 
1932 that dredging operations and a sea wall 3,077 
lineal feet in length were completed. In less than 
three years some 438,076 cubic yards of dredgings 
and silt were removed from within a basin which 
covers an area of 23 acres. The extensive works 
carried out at the naval base have, perhaps, obscured 
the importance of the engineering work done in 
Singapore in recent years for the benefit of merchant 
shipping. The Port Commissioners of Rangoon seem 
to have anticipated some of the increase in traffic 
there, but the rapid construction in China of the 
Burma-China road, and the great increase in the 
volume of cargo landed in Rangoon in recent months, 
was certainly not anticipated by them. Rangoon 
has now become much more important as a port 
because of that road ; there has been great congestion 
because of the great increase in cargo brought there 
since the road was finished. The latest news from 
the Far East emphasises the vital importance of this 
new road. In the event of the worst happening to 
British interests in China the base at Singapore would 
make an attack on Rangoon almost impossible, and 
the road will allow aid to be sent to the Chinese in the 
south-western inland provinces which are almost 
inaccessible for the Japanese armies. These inland 
provinces are rich in mineral wealth and there has 
been great progress in their economic development 
since the Chinese Government were driven into those 
regions. 





Electric Welding* 


WE are gathered this evening to honour the name 
and memory of Andrew Laing, a great engineer 
whose lifework affords an example to all who would 
serve by practical action rather than by precept. 
It is not recorded that Laing contributed to engineer- 
ing science any outstanding discovery or invention ; 
but as a practical engineer he kept closely in touch 
with scientific thought and recognised intuitively 
the developments on which sound progress could be 
based. Engineering in his hands became a Fine 
Art; and as an artist he lived for his Art. Words 
spoken by Mr. Bonnin seven years ago remind us how 
Laing “twice a day at least,” would go round the 
offices and works of his firm, guiding the successive 
steps of design and construction: and that which 
his right hand found to do, he did, with all his 
might. 

The example of his lifework turns our thoughts to 
practical developments and to their influence on 
future practice. I propose, therefore, to discuss 
electric welding and its probable influence on struc- 
tural design and practice in the future. The process 
is one that affords opportunities for engineer-artists 
to design more strongly, more tastefully, and more 
economically than ever before ; and for trustworthy 
craftsmen to make and sell their products where 
others cannot. I need not remind you that engineer- 
ing as an industry will continue to live up to such 
ideals, for it has never long succeeded in living on 
any lower plane. 





THE WELDING PROCESS 


The industrial and professional importance of 
electric welding lies in one point ; the process affords 
a means of depositing and using a little sound metal 
in the right place rather than more elsewhere. In 
developing this theme I propose first to refer to certain 
principles in welding, and to quote data to show how 
reliably strong are the joints produced by current 
processes applied in different fields of structural 
practice. It will be shown that welded joints are 
not merely stronger than riveted, but stronger in 
such degrees as appear to justify important reductions 
in scantlings and, also, valuable changes in methods 
of structural design. 


ELectric WELDING 


In electric welding, a technical difficulty occurs in 
striking and maintaining the arc to form a puddle 
of molten steel on the work; but when this first 
difficulty has been surmounted the process enters 
upon its normal régime. The heat of the arc melts 
and evaporates metal from the electrode—which 
delivers a stream of vapour and liquid that con- 
denses upon and crystallises between the parts that 
are being joined. In condensing and cooling,’ this 
metal gives out its latent and sensible heat to the 
relatively cool work, which is thereby—very economic- 
ally but not without the aid of further heat from 
the are—superficially heated to the melting point 
ready to receive more metal by condensation. The 
formation of a reliable weld demands fundamentally, 
alike in theory and in practice, that metal shall be 
deposited only on surfaces that are already molten. 





* North-East Coast Institution of Engineers and Shipbuilders, 
Extracts from the Eighth Andrew Laing Lecture, delivered on 
November 10th by Professor B. P. Haigh, D.Sc. 





Practical men in future, even more than in the past, 
should aim to secure “ penetration ’—avoiding 
“lack of fusion” in joints required to stand the 
severe stresses that can be used with confidence in 
reasonably good work. 

The thermal processes that occur in a welding arc 
are of considerable interest and may be compared 
with those in an evaporator and condenser—or even 
in a complete turbine plant, for the discharge of moist 
vapour from the electrode is so rapid that the force 
of reaction is appreciable, setting an upper limit to 
the size that can be operated by hand: larger sizes 
can be controlled only by machines provided with 
automatic feed mechanisms. Although the rate at 
which the vapour is boiled off the electrode depends 
on the current used, the more important rate at which 
it condenses and crystallises upon the work depends 
more directly on the rate at which heat is conducted 
away from the molten puddle. In the open arcs 
that are generally used in welding, the two rates are 
not necessarily the same. It is wasteful to evaporate 
metal faster than it can condense upon the molten 
puddle, and dangerous to allow it to condense else- 
where, as lack of fusion may then remain in the 
finished weld. 

After freezing, the deposit contracts in volume 
continuously with fall of temperature, and may ex- 
pand or contract in different cases when changes of 
physical state occur at particular temperatures. In 
structural practice, these contractions result in warp- 
ing and are commonly a cause of serious difficulty. 
Warping is often minimised by arranging that the 
warps due to successive runs occur in opposite 
directions. 

The stresses induced in the deposit and adjacent 
metal by contraction during cooling are of different 
kinds and commonly dangerous in different degrees, 
tending to cause cracking during cooling. When 
the layer of cooling metal is relatively thin, so that 
the stress acts only in two directions near the surface, 
the tension is commonly relieved by plastic strain in 
the metal before it can reach values high enough 
to cause cracking: thus, plastic strain serves as a 
‘“‘ safety valve” in the metal. The conditions are 
often more dangerous in thicker welds when the 
different parts cool at different rates, particularly 
in the later stages of cooling when the outside is 
already cool and rigid while the inner part remains 
hotter and relatively liable to crack under the 
action of “triple” tensile stress. Two types of 
cracking can be distinguished in such cases: (1) the 
outside may crack in an earlier stage of cooling if 
or when it contracts too rapidly, and (2) the inside 
may crack at a later stage if or when it continues to 
contract after the outside has hardened. Cracking 
in high-tensile steels is often attributed to the pre- 
sence of Martensite, but in this connection it should be 
borne in mind that the reduction of Martensite 
involves further contraction at low temperature and 
is, therefore, liable to cause cracking of the second 
type mentioned. It is, of course, desirable that weld- 
deposits should be endowed with ductility in sufficient 
degree to act as a safeguard against the simpler 
types of stress; but even ductile deposits are liable 
to crack under the action of “triple ”’ tensile stress 
and it is, therefore, desirable also to avoid differential 
cooling. Slow rates of cooling are beneficial in this 
respect, giving more time for equalisation of tempera- 
ture and for the development of plastic strains 
tending to limit the stresses reached in the interior 
of the deposit. 

The use of covered electrodes originated in Sweden, 
but developed more rapidly in England than abroad 
as the demand for tough reliability was more in- 
sistent, and the advantages of slag coverings on the 
deposit were appreciated more clearly. It may 
be feared that much of the anxiety that still besets 
the use of arc-welding survives from the unfortunate 
experiences of Continental users of bare-wire elec- 
trodes. Coverings operate beneficially in a number 
of ways: by keeping the electrode in shape to form 
a suitably short arc; by surrounding the stream of 
vapour by a gaseous tube that restricts the ingress 
of oxygen and nitrogen ; by affecting the metallurgical 
analysis of the deposit ; and—perhaps most important 
of all—by condensing to form a jacket of slag that 
prevents unduly rapid cooling and consequent crack- 
ing. A good slag also floats quickly out of the molten 
metal and crumbles readily from the solid deposit. 

As the stream of metallic vapour in the arc is 
derived from the covering as well as from the wire, 
the metallurgical analysis of the deposit is controlled 
by both sources. In structural welds, the deposit 
usually contains only 0-08 to 0-10 per cent. of carbon 
—values that are low but sufficient, on account of 
the rapid rate of cooling, to give tough deposits with 
ample tensile strength to suit the requirements of 
structural steels. It is a fallacy to assume that 
higher carbon, giving greater tensile strength in 
samples cut wholly from deposited metal, is desirable 
for structural steels of higher tensile strengths : 
the ultimate and plastic strengths available with 
moderate or low carbon deposits are generally so 
high that tensile test-pieces cut from welded joints 
have to be notched in the deposit to force the fracture 
to occur there, rather than in a remote section through 
the plates. ‘The fundamental requirement for obtain- 
ing high tensile test figures in welded joints is not 
generally a deposit of greater strength but rather 
greater ductility, to ensure that the stress is distri- 





buted more uniformly across the section provided to 
carry the load. 

The lecturer then dealt with Notched-Bar Testing ; 
Influence ; Size on Brittleness ; Notch Disc Testing ; 
the Lower Yield Point; Welding of High-Speed 
Steel; Fatigue, Vibration, and Vibration Fatigue 
and the Haigh Testing Machine. 


CHANGES IN Design DUE TO WELDING 


It should not be assumed that the full advantages 
to be gained by the use of welding in structural 
practice are immediately available when welded 
joints are substituted in lieu of riveted—although 
an important increase of strength does indeed follow 
at once. Results of more far-reaching consequence 
are attained when the plates and rolled sections are 
rearranged according to the elementary common- 
sense Laws of Mechanics, that are so hard to apply 
initially but so obvious when their applications have 
been found. It is proposed to describe a few typical 
changes that we may expect to see adopted more 
generally in the immediate future, now that we find 
ourselves free from the irksome restrictions that have 
been imposed by riveting. 

One of the simplest and most remunerative of such 
changes is the use of symmetrical rolled sections— 
such as I bars and deep T sections—in lieu of channels 
and Z or other unsymmetrical sections. Such un- 
symmetrical sections were originally designed and 
have long been standardised to facilitate riveting, 
and their convenience is appreciated ; but it is more 
than a little surprising that their disadvantages are 
not more generally recognised, and that their strengths 
are calculated by means of the well known formula 
f/y=M/I which assumes that plane sections remain 
plane in elastic bending. In reality, when shear 
forces are present as well as bending-moments, 
unsymmetrical sections warp in @ manner that often 
doubles the nominal stresses due to bending. It 
is believed that this action was first explained by 
Prof. Bach nearly 50 years ago, and that it is com- 
monly overlooked. It was investigated in 1932 at 
Greenwich by Mr. C. H. Penwill, R.C.N.C., who found 
that a 6in. x 3}in. x 164 lb. channel, tested in bending 
on a span of 4ft., started to yield with a load approxi- 
mately 43 per cent. of that required by a symmetrical 
I section of corresponding weight and depth. The 
channel was found to be lacking not only in strength 
but also in stiffness, and it warped and eventually 
tripped its load in a manner that fully explains 
why practical designers prefer to use tables of 
standard scantlings in preference to “ theoretical ” 
calculations. When symmetrical sections are used, 
with welded joints, calculations based on the Lower 
yield point and on the plastic theory of bending can 
be relied upon with confidence to indicate the real 
limiting bending moment, which is commonly twice 
as great as for the channel of corresponding weight 
and depth. 

One of the outstanding advantages of arc-welding 
is that it enables us to make use of symmetrical 
sections instead of channels and thereby gain strength 
and stiffness or, alternatively, save weight in an 
economical manner. Even if welded joints were 
not as strong as riveted, the adoption of welding 
would be expedient in order that symmetrical sections 
could be employed with these advantages. Neverthe- 
less, the fact that joints in structures are commonly 
located at corners, where the bending moments 
reach values greater than occur elsewhere in the 
members, has an important influence on the choice 
between riveted and welded joints and on the detailed 
design of the welded joints. As the strength of a 
structure is often determined by the strength of 
its weakest joint, the design of welded joints for 
corners merits careful study and experimental 
investigation. Mr. Penwill’s work of 1931 included 
such an investigation, and the results are of con- 
siderable value. 

The full advantages of welding, in structural 
engineering, do not immediately fall—like ripe 
apples—into the hands of those who merely specify 
the use of welded instead of riveted joints. They 
have to be sought by the exercise of sound judgment 
firmly based on the principles of Mechanics. The 
adoption of welding is an opportunity, and little 
more than an opportunity, for improvement of 
design; but it is such an opportunity as should 
rejoice the heart of every engineer-artist among us. 





Pourcuastne Orricers Assocration.—The Purchasing 
Officers Association has established war-time headquarters 
at 5, Pierrepont Street, Bath, so as to keep in touch with 
the large number of members whose businesses have moved 
towards the West Country. The secretary, however, has 
retained a private office in Westminster where he can meet 
members by appointment. The Council of the Association 
has decided to continue the essential activities during the 
war, in the conviction that under present circumstances 
the services it can render to buyers are more needed than 
ever. Their supply problems are increased and the oppor- 
tunities of mutual assistance provided by the Association 
are correspondingly more valuable. While many of the 
customary evening lectures will for the time being be 
suspended, the Association will arrange luncheon 
meetings for its members in the branches (of which there 
are seven). The President and Chairman of the Associa- 
tion for this session are, respectively: Mr. L, Dunkerley 
(of Rowntree and Co., Ltd.) and Major W. Lewthwaite (of 
the General Electric Company, Ltd.). 
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Concrete for Hydraulic Structures 


By G. 8. LATIN, Stockholm 
No. 


Y jgece is hardly any doubt as to the factors 
which have an influence on the compressive 
strength of concrete. The relation of water-cement 
ratio to strength is known and as regards other factors 
such as grading, method of depositing the concrete, 
&c., it generally holds good that the most desirable 
factors are those which contribute to low water- 
cement ratio. 

As concerns water-tightness there is no such 
certain basis. Moreover, in general, it is not water- 
tightness in itself which is the primary consideration 
for concrete in hydraulic structures, but a factor 
which is dependent on impermeability,  viz.. 
durability. Reference has often been made to damage 
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FIG, |—IMPERMEABILITY TESTS 


that may take place in concrete from percolating 
water, and in this connection mention is frequently 
made of special cements for hydraulic structures. 
By this is often meant Portland cement with relatively 
low trisilicate content, e.g., the Swedish low-heat 
cement and the American low-heat cement. These 
cements are less soluble in water than cements with 
greater lime content, but the difference in this 
respect is not appreciable, nor of great consequence. 
It is not merely the more easily dissolved lime that 
is carried away by percolating water, but also the 
lime in the silicate compounds, since these are dis- 
integrated if constantly e to fresh water. 
The real advantages of a special cement for hydraulic 
structures are a smaller skrinkage owing to a lower 
heat of hydration and greater plastic deformation 
in comparison with ordinary Portland cement. 

The water-cement ratio is frequently given as the 
most important factor also in the production of 
water-tight concrete. The results obtained from 
Swedish impermeability tests does not provide 
support for this view. The explanation may be 
found in the fact that for the various tests entirely 
different ranges of water-cement ratios and curing 
times were employed ; sometimes it was the amount 
of water that percolates through a certain concrete 
face per unit of time that was investigated ; on other 
occasions the investigation was directed to the 
cause of impermeability in a concrete such as would 
be employed in the actual construction work. In 
the former case the tests were made either with fairly 











FIG. 2—TEST VESSEL FOR IMPERMEABILITY 


porous concrete or at such an early stage of curing 
that impermeability had not yet been attained, 
and in the latter case there were used concretes 
with fairly high cement content and consequently 
rather lower water content. 

Fig. 1 shows the results of impermeability tests 
executed at the American Portland Cement Associa- 
tion laboratory. As will be seen, the water-cement 
ratio of 0-57 is a limit at which concrete with seven 
days’ curing will be water-tight if it is made according 
to laboratory’s methods. In the ‘‘ Concrete Manual” 
of the U.S. Bureau of Reclamation, recently 
published, 0-57 is recommended as the highest water- 
cement ratio which should be used in concrete for 
hydraulic structures, and in the building of the 
Boulder dam it was sought to maintain the water- 
cement ratio.at or-below that figure. For a longer 
time of curing assurance against percolation will 
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naturally be greater. It is easy to conceive the 
result of three, four, and five weeks’ curing. The 
transition from porous to impermeable concrete, 
however, is not continuous, and thus it is not possible 
to extend the properties of the porous concrete to 
cover impermeable concrete. For example, a concrete 
which is permeable after fourteen days’ water curing, 
but impermeable after twenty-one days, will, after 
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some days’ further curing, be water-tight for a higher 
pressure. After still longer curing, when the more 
important chemical reactions have taken place, it 
is not possible to demonstrate any’ variation in the 
degree of water-tightmess. The increase of imper- 
meability, however, is of a certain importance for 
the running control of concrete used in hydraulic 











FIG. 4—TEST VESSELS 


structures, and use is then made of the impermeability 
test after short curing, the relative impermeability 
being determined by the curing time necessary for 
impermeability to arise. 

Some fifteen years ago the Swedish Royal Board 
of Waterfalls started a fairly comprehensive series 
of permeability tests on different mixes of concrete. 





For this purpose conical test vessels of cast iron were 
employed, in which the concrete to be tested was 
poured. The test vessels were placed in the Lilla 
Edet power station and the concrete was exposed 
to the comparatively low water pressure of some 
3m.to4m. Fig. 2 shows a section through a test 
vessel. 

Though, on the whole, the results of these tests 
were exceedingly variable, it was possible to arrive 
at a number of conclusions, the most important being 
that the deterioration of the cement mainly occurs 
when constantly fresh water percolates through the 
concrete and that water-tightness, therefore, is a 
primary condition for the durability of concrete in a 
hydraulic structure. To achieve impermeability 











FIG. S—TEST VESSELS 


with the aggregates used for the test, it was found 
that the cement content should not be below 
350 kilos. per cubic metre of finished concrete. In 
addition, it was confirmed that sand, the grains of 
which are surrounded by a film of humus, is unsuitable 
for concrete in hydraulic structures. 

The test method described above, with conical 
test vessels, was less suitable, however, for running 
permeability tests of concrete at the works. 

The method at present employed by the Swedish 
Royal Board of Waterfalls for testing the imperme- 
ability of concrete consists in forcing water at high 
pressure through massive cylinders from one end to 














FIG, 6—TEST EQUIPMENT 


the other. In general, ordinary cylindrical test 
specimens, 300 mm. long, and of a diameter of 
150 mm., are used. When the size of stone is larger 
than 60 mm., the test cylinders employed are 
500 mm. long and have a diameter of 400 mm. 

Fig. 3 shows a test vessel for the larger cylinders. 
The test specimen is embedded in stearine pitch, 
which makes a perfectly tight seal around the surface 
of the mantle, and water is then forced through the 
concrete cylinder at a pressure of 35 kilos. per square 
centimetre. 

Figs. 4, 5, and 6 show test vessels and tests in the 


laboratory. ; 
An investigation with the apparatus shown in 
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Fig. 6 is proceeding at the present time, the object 
being to discover what factors might possibly be 
modified in order to avoid the occurrence of canals 
beneath the reinforcement steel. When repairing 
the surface of vertical cracks in concrete it has been 
found that water which percolates to horizontal 
reinforcement steel has frequently a disposition to 
spread along the bar. The most probable explana- 
tion is that the water spreads in canals which have 
arisen in the reinforcement steel on account of the 
settling that takes place in the concrete mass during 
the first two hours after pouring. The first attempt 
by the Royal Board of Waterfalls to prevent the 
occurrence of such canals on a job consisted in loosen- 
ing the ties of the horizontal reinforcement bars 
while pouring was going on, so that the bars were 
made to follow the settling of the concrete mass. 
With dense reinforcement, however, this method 
proved difficult to apply, and besides there are many 
cases where the reinforcement bars cannot sink in 
the mass, e.g., when they project from a pouring 
executed earlier. The investigations now proceeding 
are especially designed to ascertain the extent to 
which the occurrence of such canals may be influenced 
by the different kinds of cement, by the working of 
the concrete mass and by the rate of rise when pour- 
ing. The test specimens (Fig. 7) for this investiga- 





FiG 7—TEST SPECIMENS 


tion are being made at the Skanska Cement A.B. 
(Scanian Cement Company, Ltd.) laboratory at 
Limhamn. They are made 20 cm. by 20 em. by 
60 cm., and are then sawn up into three 20 cm. cubes 
(Fig. 8). 

Up to now over fifty kinds of concrete have been 
made and thus over 150 cubes tested. With a few 
exceptions the water has come out at the bar, and it 
has always appeared at the point which was the lower 
edge of the bar during the moulding of the test 
specimen. 

The right-hand pictures of Fig. 9 show the upper 
parts and the left-hand pictures the lower parts of 
two cubes cut in halves. These two cubes belong to 
the poorer kinds of concrete, but to a large extent the 
trend is the same in all cases. The investigation has 
proved that canals may arise whatever the way of 
working of the concrete mass, and independent of 











FIG. 8—TEST CUBES 


whether slow or rapid hardening cement is employed, 
but it shows also that the tendency for canals to occur 
is appreciably smaller if the rise of the mass in the 
form is slow. The adhesion between the steel and 
the concrete is higher in slowly poured test specimens, 
in certain cases attaining up to three times as great 
a value as in rapidly poured specimens. 

The curves in Fig. 10 show the results of works tests 
applied to concrete with coarsely ground, low-heat 
cement. To obtain a plastic and workable concrete 
mass with this cement, rather more fine particles in 
the sand and also some admixture is required. 

At Stadsforsen power station good supplies of 
natural sand and shingle were available, and such 
material was therefore used. To improve the plas- 
ticity of the mass, approximately 3 per cent. by weight 
of diatomaceous earth was added to the cement. 
Diatomaceous earth requires no preliminary blending 
with the cement, but is added direct in the mixer. 





For the extensions of the dams at Suorva, coarse 
aggregate of crushed granite is being chiefly used. 
A fairly large sand deposit was discovered some 
30 miles from the dam site. This sand had a nearly 
constant grain size of about 1 mm. and could there- 
fore only be used to a limited extent. The aggregates 
thus consist of crushed rock, natural sand of grains 
of approximately 1 mm., and of crushed stone varying 
in size from fin. It is evident that these aggregates, 
combined with a coarsely ground cement, must give 
a rather harsh concrete mass. As good workability 
could not be obtained, either with diatomaceous earth 
or various powder admixtures, other means had to 
be found. After thorough trial of the effect of different 














FIG. 9—REINFORCED TEST CUBES CUT IN HALVES 


substances on the durability of the concrete and their 
ability to make the mixes workable, an albumen 
product was found that had the required properties, 
and gave surprisingly good results. Small quan- 
tities of the admixture gave a plasticity fully com- 
parable with the plasticity of ordinary shingle concrete. 

The results as to water-tightness for concrete at 
Stadsforsen and Suorva are shown in Fig. 10, where 
also the curves for concrete from Trollhattan and 
Malfors have been included for comparison. The 
concrete at Trollhattan was made up of both natural 
sand and shingle with fine and coarse aggregate, and 
the concrete at Malfors was mainly of natural sand 
and shingle. 

In Fig. 10 impermeability means the number of 
hours until the first spot of moisture is apparent on 
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FIG. 10—WORKS TESTS RESULTS 


the lower face of the test specimen. The water pres- 
sure was 35 kilos. per square centimetre, and a con- 
crete which withstands this pressure for forty-eight 
hours is considered to be quite water-tight. 

The curves show that the curing in water improves 
the water-tightness. Properly compounded and 
worked concrete, which is not impermeable during 
the first two or three weeks, may become quite 
impermeable after further curing in water. 

With reference to the selection of concrete material 
and concrete mixes the answer unfortunately is 
that there are very few certain facts to guide us. 
It may be said that the cement content should as a 
rule be greater than 300 kilos. per cubic metre, and 
that the sand should contain a certain amount of 
particles of sizes below, say, screen No. 50, %.e., 
0-3 mm. free opening. To judge by the experience 
gained at the Board of Waterfalls the sand should 
contain 15 to 20 per cent. under 0-3 mm. In addition, 
it is obvious that the concrete mass should be plastic 
and easy to work, so that it will surround the rein- 
forcement steel well and spread in the forms. If 
the concrete mass is not plastic some admixture 
must be resorted to. 

(To be continued) 





Drying of Welding Rods 





THE siliceous clay with which electric welding rods 
are coated is somewhat difficult to dry owing to the 
fact that clay gives up its moisture slowly and con- 
tracts considerably as it dries. If it is dried too 
quickly or unevenly it tends to crack. In addition 
to this difficulty the steel forming the centre of the 
rods has a different coefficient of contraction to the 
clay, so that the rod, when dried at an excessive 
temperature, cracks the clay covering as a result of 
the difference of expansion and contraction of the 
two materials. It is therefore necessary to dry the 
rods evenly at the lowest possible temperature. 

In our issue of August 16th, 1935, we described 
the drying system introduced by the Spooner Dryer 





CABINET DRYING MACHINE 


and Engineering Company, Ltd., and it is of interest 
to note that the company has successfully adapted 
the system for the drying of welding rods. 

The company is making the machine in two types, 
one laid out as a cabinet, and the other designed for 
the continuous drying of large quantities of rods. 
The cabinet machine shown above is insulated 
round the sides to conserve the heat and has vertical 
sliding doors at either end. The drying air is circu- 
lated by a motor-driven fan mounted on the further 
side of the machine. This fan keeps the air currents 
in circulation, a pressure chamber being situated on 
one side of the cabinet and a suction chamber on 
the other, the air currents being regulated by nozzles 
which give an even flow through the chamber. 
Gas is used for heating, and the element, which can 
be seen on the top of the cabinet, consists of a fire- 
brick combustion chamber having two burners 











ROD DRYING FRAME 


controlled by gas regulators,supplied by the Selas 
Gas and Engineering Company, Ltd. The pro- 
ducts of combustion are led to the eye of the fan, 
where they mix with the main streams of drying air, 
thus raising the temperature and giving the necessary 
temperature to the drying air streams. A vent is 
provided in the chamber to enable the spent air to 
escape in the atmosphere. 

The rods are supported in the cabinet in the 
frame illustrated. The lower plate of the frame is 
dimpled to support the bottom ends of the rods which 
are gripped at their tops by shaped slides. In filling 
the frame the operator fills one row with rods, the 
rearmost slide being in position to support them. 
When the row is filled a catch holding up the second 
slide is released and it falls to hold the first row of 
rods and provide support for the tops of the second 
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row. This operation is repeated until the frame is 
completely filled ready for placing in the cabinet 
charging wagon. 

We are informed that an operator can pack upwards 
of twenty rods per minute in a frame. 

The whole apparatus takes up a comparatively 
small space and charges of the lightest types of rods 
can be dried in some fifteen minutes. 





A Factory Conveyor 





ANEW conveyor introduced by the Shaw Mechanical 
Equipment Company of 27, Mersey Street, Liverpool, 
is claimed to meet the requirements of many factories 
assembling small parts. In Fig. 1, a conveyor is 


leading to the stores and the other to the dispatch 
department. As the conveyors are endless they 
return to the starting point at No. 1 bench. Except 
at the feeding end the components are never moved 
apart from assembly purposes. They are continu- 
ously carried to the final destination without inter- 
mediate handling. The driving chain is a lin. 
pitch industrial conveyor chain and the motor 
driving it a 3-phase machine of 1 to 3 H.P. according 
to the load. All the trays are mounted on ball 
bearing rollers running in a track lined with oil and 
heat-proof tough rubber of almost indestructible 
quality. Wherever possible all moving parts are 
fitted with ball bearings and toughened steel pins are 
used wherever wear is likely to occur. Although the 
scheme illustrated uses two conveyors, the upper 
conveying to the operators the components they are 
assembling and the lower at bench level distributing 
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shown adapted to feed electrical units to six different 
benches of operators, the final benches completing 
the assembly of the finished unit, and after 
inspection, carrying it on to either the stores or 
dispatch department. The feeding system is accom- 
plished by endless chain conveyors on each twin 
bench and runs approximately 12 inches above the 
operator’s hands. Red and white trays carry 
assembly components to Nos. 1 and 2 benches 
respectively. A feed attendant keeps the trays 
fully supplied with parts as they move forward so 
that the operator is never without the component 
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FIG. 2—SECTION THROUGH CONVEYOR 


required. To ensure that a component is available 
at any moment the red and white are arranged 
alternatively. The length of the bench and the 
number of operators determines whether one or more 
feeder attendants are necessary for six benches. 
Beneath the feeder conveyor there are two slat 
conveyors at bench level as shown in Fig. 2. These 
conveyors at bench level travel in unison and continue 
at right angles along No. 1 inspection bench, until 
at benches 3 and 4 they travel in the opposite direction. 
They then turn at right angles again for inspection 
bench No. 2, returning along benches 5 and 6 in the 
same direction as that in which they started. Final 
inspection bench No. 3 is at the end of benches 5 and 
6. The finished product is then put on the continuing 
conveyor units according to their destination, one 








from one bench to the next, for the second or third 
operation as the case may be, the two conveyors may 
be separated. In all cases it may not be necessary 
to have the lower conveyor or to have the top 
conveyor. The system can easily be adapted to 
suit varied conditions. It could, for example, be 
made to serve six operator benches and final distri- 
bution from assemblies to both stores and dispatch 
department. The patented Shaw conveyor is claimed 
to be quiet and smooth running and 90 per cent. of 
the mechanism is in actual use. No part of it is 
wasted by running under benches. 





Filter Cooler for Producer Gas 
Plants 


Now that petrol restrictions are in force, it is 
natural that there should be increased interest in 
producer gas plants, and there is much development 
work in progress in exploiting the possibilities of 
stationary and portable engines using gas as an 
alternative fuel. One of the improvements which 
are necessary for the successful application of pro- 
ducer gas plants is the necessity of making the 
apparatus less cumbersome. More compactness 
and greater adaptability are required in the arrange- 
ment of the plant. 

From the very nature of the fuel used, whether it 
be anthracite beans, low temperature coke, raw wood, 
charcoal, or charred peat, the hot gases produced 
are laden with impurities, and the cooling and clean- 
sing of these gases to a satisfactory standard perhaps 
presents the major obstacle to the progress of pro- 
ducer gas engines. The need to free the gases from 
all injurious impurities and to cool them to a reason- 
able temperature is even more essential when the 
producer gas plant is to be used in conjunction 
with road transport vehicles and other high-compres- 
sion engines, so as to avoid wear of the cylinders and 
moving parts, caused by abrasive particles aspirated 
with the gas. 

Consequently an efficient cooling and filtering 
system is of the greatest importance, and such a 
system must be compact, light in weight, adaptable, 
simple to instal, and the inspection and complete 
cleaning operations must be able to be easily and 
quickly carried out. 


a combined filtering and cooling unit, claimed to 
comply with the requirements set out above. It is 
made by Vokes, Ltd., of 95-105, Lower Richmond 
Road, Putney, London, 8.W.15. Arrows on the 
drawing reproduced show the path of the gases. 
On leaving the generator they first enter a large 
annular distributing chamber, and then pass upwards 
through numerous exposed cooling tubes into a top 
expansion chamber. Thence they pass down a 
central cylinder and up through multi-brush filtering 
elements into a top chamber formed by the exterior 
cylindrical walls of the unit and the conical wall 
at the top of the central cylinder, from which an 
outlet leads to the engine. 

The multi-brush filtering elements are made of 
animal bristles, in different diameters, the number 
of elements fitted depending on the required capacity 
of the unit. They are provided with a looped handle 
at the head and a T-shaped foot. In plan they 
form an elongated triangular shape and fit snugly 
in a correspondingly shaped divided compartment. 
An important point claimed for the filter brushes is 
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FILTER COOLER FOR 


the form of the bristles, which are graded so as 
gradually to become denser, and thereby provide a 
suitable mesh to trap both large and small particles 
of foreign matter. 

For inspection and cleaning purposes it is only 
necessary to undo the bottom wing nut and remove 
the lower cover. The filter brushes can then be with- 
drawn, an operation which cleans the interior of the 
unit by loosening the dirt. The brushes themselves 
can be cleaned by rinsing in paraffin or hot soda 
water if the trapped impurities are of a sticky nature, 
or by shaking them and rubbing them with the hand 
if the dirt is dry and dusty. 

The filter can be mounted in the horizontal position, 
but it is preferable to arrange it vertically. It is 
desirable that it should be as far from the generator 
as possible and exposed to any available cooling 
air draught, either natural or created artificially, 
in order to assist in cooling the gases. If the filter 
is to be used with a stationary plant, the whole unit, 
except for the bottom cover, is arranged to be totally 
enclosed within a water jacket. 





Trappinae Fring Gop In ALLUvIAL.—When a large 
proportion of fine gold is present in alluvial, mercury is 
frequently added in the sluice boxes and is usually pre- 
vented from passing along the box by use of depressions 
or traps. On a dragline plant in California the undersize 
from the screen drops to seven transverse gold tables, 
which discharge into two longitudinal sluices 7ft. wide 
extending to just beyond the rear end of the hull. Mercury 
is added at the top of each table in lin. diameter holes, 
bored to a depth of lin. in a 2in. plank, Ift. wide, running 
across the tables. The holes are at 4in. centres, and are 
kept filled with quicksilver. This method gives excellent 
results according to the South African Mining and 





In the accompanying engraving we illustrate 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The New Scrap Order 


New prices for iron and steel scrap are fixed by 
an Order issued by the Minister of Supply entitled Iron 
and Steel (No. 5) (Scrap) Order, 1939. This Order takes 
effect from November 17th. Many of the prices for iron 
and steel serap issued with the Control of Iron and Steel 
(No. 3) (Scrap) Order, 1939, have been changed, but the 
general level of prices in the Schedule remains unaltered. 
Adjustments, however, have been made in a number of 
eases where the prices originally fixed were found to 
create anomalies or to work inequitably. Provision is 
made in the new Order for fixing maximum prices for any 
type of iron and steel scrap not covered by the Order and 
also for fixing a special maximum price in cases when by 
reason of transport or other difficulties a consumer is not 
able to obtain adequate supplies within his usual area of 
supply at the control price. The main purpose for this 
last provision is to enable a consumer, when a shortage of 
scrap exists in his normal area of supply, to pay in 
approved cases the extra cost of transport of scrap from 
another area. Maximum prices have now been fixed for 
scrap iron and steel used in the manufacture of refined 
pig iron. The provisions of Direction No. 1 in the Order 
exempt the sale and purchase of scrap from the require- 
ment of licence except for certain special types. The 
Ministry of Supply points out that prices have been 
increased or reduced in certain cases to bring values for 
delivery in the various districts into correct relationship 
under existing conditions, but there has been no general 
change. A new Article has been introduced into the 
Order which provides that material shall be deemed to 
be situate in the United Kingdom unless it is proved 
otherwise. This will, of course, cover any question of 
forward sales where the material has not been identified. 


The Pig Iron Market 


The situation has not materially changed for 
some weeks and the requirements of this market continue 
to expand although it is difficult to see how larger outputs 
can be achieved. Whilst all the available plant has been 
brought into operation, at certain works repairs and 
renewals have stopped the output of pig iron for the time 
being. This, however, is only a temporary check and 
when full operations are resumed production will be on 
an increased scale. The steelmakers are pressing in their 
demands for basic iron and large as the production is, it 
is not sufficient to meet the demands of consumers and it 
is probable that large imports will be arranged. Most of 
the firms making this description of iron are associated 
with steel companies and only a small proportion of the 
British production is, therefore, available for the open 
market. It is difficult to place new business since the 
unassociated works have sold their output ahead for a 
long time. On the North East Coast the makers are 
concentrating principally upon the production of basic 
iron for their own steelworks and are maintaining large 
outputs. No foundry iron is being made, but some of the 
works still have stocks of Cleveland No. 3 available to 
meet the needs of local consumers. None of this iron is 
being sent to Scotland and none is being exported. The 
foundries normally using Cleveland iron are in many cases 
obtaining supplies of Midland foundry. In the Midlands 
one or two of the plants are not in full operation chiefly 
for technical reasons, but the make of foundry iron is 
maintained at a high level and is passing immediately 
into consumption. There is a strong request for low 
phosphoric foundry iron from the engineering foundries 
and others engaged upon Government work. The 
pressure to obtain high phosphoric grades, however, has 
created some tightness in the prompt position. The 
Scottish ironmasters are working to capacity, but 
apparently some of the foundries still have stocks of iron 
to draw against old contracts so that the recent move- 
ment which threatened to absorb the makers’ reserves has 
passed without having had much effect upon the situation. 
In the Lancashire market the demand for pig iron con- 
tinues active and consumers requiring near delivery have 
difficulty in finding firms able to meet their needs. The 
engineering foundries have been busy since the outbreak 
of war and now those which were formerly engaged upon 
light castings for the building trades are also producing 
material for national purposes. Business in hematite has 
broadened of late and stocks have been materially reduced. 
There is, however, no real scarcity in the market. 


Scotland and the North 


Conditions in the Scottish iron and steel market 
reflect the incessant pressure by consumers to obtain steel 
materials of all descriptions. An unofficial strike at the 
Clydebridge Works has been settled and although this 
administered a slight setback to production for a short 
time outputs have now regained the almost record figures 
of recent weeks. With the constructional engineers fully 
employed and continually receiving fresh Government 
contracts there seems no likelihood that the demand from 
this industry will diminish for a long time. In addition 
the call for steel of various descriptions from the ship- 
yards is scarcely less urgent whilst the marine and general 
engineering works are operating at capacity. The re- 
rollers in Seotland appear to be better off as regards 
supplies of billets than in some other districts in the 
country ; but even so a certain amount of inconvenience 
has been caused by the stringency in the billet position, 
and in some instances re-rolling works have not been able 
to maintain their full output. This tightness, however, 
has engaged the attention of the authorities and it is 
anticipated that steps will be taken to ease the position. 
The plate mills appear to be unable to accept any orders 
other than for priority work. This can be understood, as 
in addition to the heavy demands from the constructional 
engineers and the shipyards the locomotive builders and 
boilermakers have a lot of work in hand. The tube mills 
in Scotland are also extremely busy and are turning out 
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considerable tonnages of tubes and pipes which include 
good quantities of screwed and socketted tubes. The 
sheet mills are well employed upon Government orders 
but are in sight of the time when they should be able to 
resume a fair amount of commercial work. Some of the 
works have already accepted orders for this description, 
but only for indefinite delivery. In the Lancashire market 
active conditions continue and a heavy inquiry for finished 
steel of all descriptions is circulating. Business in plates 
is active and good tonnages are passing to the tank and 
boilermakers. The demand for steel bars is strong both 
for large and small sizes, and there is also considerable 
pressure to secure supplies of reinforcing bars. 


The Midlands and South Wales 


The chief feature of the Midland iron and steel 
trade is the continual efforts by consumers of all descrip- 
tions to secure deliveries. Whilst the position in all 
departments of the industry is not equally strained there 
is a general tendency for deliveries to be more or less 
delayed and in some sections the steady lengthening of 
the period required is causing concern. There is a move 
on foot, however, to regulate supplies so that those who 
have stocks or are in less need than others will have to 
give way to consumers urgently requiring material. The 
position in the semi-finished steel department is not 
altogether satisfactory and re-rollers in some cases have 
had to restrict their operations owing to the difficulty of 
obtaining full supplies of billets. The demand seems to 
be largely for untested billets, but tested and high carbon 
qualities are also being taken up in large tonnages. The 
home production is not sufficient to meet the full needs 
of the market, but it is anticipated that within a few 
weeks relief will be experienced from renewed imports of 
this class of steel. One of the features of the market 
during the past week or two has been the improvement 
in the position of the bar iron works. On the outbreak 
of war this branch of the industry was not well off for 
orders, but the substitution of iron for steel as it could 
be more easily and rapidly obtained has completely 
changed the situation. These works are now well 
employed and several of them have good order books. 
The demand for structural steel of all descriptions is 
pressing and is causing delay largely as a result of con- 
tracts which have been given out in connection with 
Government work. The full production of structural 
steel is said to have been sold for some months ahead and 
complaints regarding delivery are frequent, notwith- 
standing that nearly all this material is required for 
national purposes. Business in plates is equally active 
and orders for ordinary commercial purposes have little 
chance of being accepted. Business in colliery steel has 
not relaxed and the works making heavy arches are full 
up with orders for some time. In light arches the position 
is somewhat easier. Operations in the tinplate trade in 
South Wales have been interrupted for a time by a labour 
dispute which, however, is now settled. Production in 
that industry is as near to capacity as the supply of tin- 
plate bars will permit and the export trade is vigorous. 
Home trade quotations are fixed at 21s. 6d. f.0.t., 20 by 
14 basis; but consumers would willingly pay 3ls. to 
32s. 6d. f.o.b. for export. 


Copper and Tin 


Conditions in the copper market, such as it is, 
present no fresh feature. Consumers in this country are 
getting all the metal they want but there are still com- 
plaints that firms have been supplied with descriptions of 
copper for which their works are not adapted and in these 
cases the metal has had to be returned, to the great incon- 
venience of everyone concerned. Some effort, however, 
has been made to meet the requirements of the various 
consuming works. It was announced recently, that the 
Rhodesian copper producers had entered into a contract 
with the British Ministry of Supply by which they had 
sold a large proportion of their production for the period 
of the war. The price is fixed at approximately the level 
ruling immediately before the war. In the United States 
there is still a good demand but the panic buying notice- 
able in the earlier weeks of the war has died down. 
Russia and Sweden have been in the American market 
and France has also made some purchases. Other 
neutrals are now buying direct in the United States. 
The cash and carry provisions of the American Neutrality 
Act have created some difficulty as neutral shipping is 
not readily available. Freights;too have increased to about 
8-50 dollars per ton to Great Britain and 11 dollars to the 
Continent. The general impression is that the arrange- 
ments made by the British Government and the French 
Government have ensured a sufficient supply of copper to 
the allies at a reasonable price for the duration of the war. 
It is believed that whilst about 60,000 tons a year of the 
Katanga copper will be refined in the Belgian Congo a 
considerable proportion of the output will be sent to the 
United States to be dealt with. A rather easier tone has 
prevailed in the tin market of late. There is still a 
certain amount of stringency apparent in the British 
market, but the prohibition of exports is still in force 
and as supplies continue to arrive the position should 
steadily improve. In the United States the heavy buying 
which prevailed for some time has ceased and the price 
there has dropped back to £255 to £260. This is well 
above the British official maximum of £230 but consider- 
ably below the level of £290 at which the American 
quotation stood at one time. The probability is that as 
supplies become more freely obtainable as a result of the 
action of the International Tin Committee in increasing 
the quotas the American consumers will see that there is 
no likelihood of a shortage of supplies and the demand 
will become more restricted. It is possible in fact that 
the American price may recede to a level somewhere in 
the neighbourhood of the British quotation. The tin 
market in Great Britain has been quieter of late, but it 
has not been supplied with more than the daily 25 tons, 





Export quotations are f.o.b. steamer. 


The market anticipates, however, that as supplies increase 
more metal will become available, but there is little 
expectation that the price will recede below the official 
level. 


Lead and Spelter 

Considerable quantities of lead are passing to 
the consuming trades most of which are employed upon 
work of national importance. Supplies appear to be 
coming forward regularly and there is little fear of any 
shortage in this market whilst communications are as 
little affected by war operations as at present. It is 
understood that a certain amount of lead is lying in 
German vessels which have sought shelter in neutral 
harbours, Early in October the Board of Trade issued 
an Order granting a general licence to pay enemy firms 
or subjects such sum for freight or other charges as might 
be necessary to secure possession of cargo lying in enemy 
vessels at neutral ports. As extravagant claims have 
been put forward by German shipowners the Board of 
Trade have recently issued an announcement that their 
permission to make payments to German shipowners was 
explicitly limited to necessary payment and that this 
permission cannot be held to justify the payment of 
extravagant claims. Some lead seems to be available for 
consumers who wish to use it for ordinary commercial 
work. Apparently many of the larger consumers were 
well covered by contracts at the outbreak of the war and 
several had fair stocks at their works. In the United 
States the market has been rather less active than of late. 
The stocks in that country at the end of September had 
dropped to 97,000 short tons. The control of spelter 
appears to be working more smoothly and consumers are 
obtaining all they need. There may be at times some 
stringency in the supply of high grade spelter, but most 
firms seem to be able to obtain their supplies of this 
quality. The demand from consumers is heavy, par- 
ticularly from the galvanisers and the brassmakers. 
Fresh supplies appear to be adequate and the position is 
comfortable. In the United States the market has been 
somewhat easier. Heavy deliveries had reduced the 
stocks in that country to 72,000 short tons at the end of 
September, compared with 130,000 short tons at the end 
of August. The American galvanising industry is reported 
to be working at 79 per cent. of capacity. 


Current Business 

International Combustion, Ltd., reports that 
the grinding, screening, and filtering department has 
received orders for four complete L.M.12 Lopulco mills 
for grinding coal, three Hum-mer screens for handling 
pitch coke, an auto-raise Hardinge thickener mechanism 
for thickening coal slurry, in addition to various orders 
for plant for shipment abroad. Jackson, Elphick and 
Co., Ltd., Avon Foundry, Larkhall, Lanarkshire, and their 
branch concern, Federated Foundries, Ltd., are now 
producing cast iron trench shelters for A.R.P. These 
have been designed by the British Cast Iron Research 
Association in co-operation with the group of ironfounders 
and have been tested and approved by the Home Office. 
Archibald Russell, Ltd., has placed with the Coppee 
Company (Great Britain), Ltd., an order for a Coppee 
coal washery, capable of dealing with 60 tons an hour, for 
erection at Polmaise Colliery, near Stirling. At the 
annual meeting of the Birmingham Small Arms Company, 
Sir Alexander Roger, the retiring Chairman, in referring 
to the progress made by subsidiary concerns, said that 
the output by Monochrome, Ltd., in hard chromium 
plating processing had steadily improved, and a new 
factory was being erected. B.S.A. Guns, Ltd., in spite of 
heavy armament commitments, were able to undertake 
commercial trade and the new works were already working 
at full pressure. B.S.A. Tools, Ltd., Burton, Griffiths and 
Co., Ltd., and B.G. Machinery, Ltd.—the tool group— 
all had their order books filled for some time ahead and 
a new factory was under construction near Birmingham. 
Heenan and Froude, Ltd., manufacturing electrical 
engineers and ironfounders, announce that it is proposed 
to increase the capital of the company to £500,000 by the 
creation of 1,000,000 shares of 5s. each. During the past 
six weeks the South African Railways and Harbours 
Administration has placed orders with United Kingdom 
firms valued at around £296,000. The Fray Machine and 
Tool Company, Glendale, California, makers of a new all- 
angle back-geared milling attachment for converting any 


milling machine into a vertical milling machine, has 
appointed the Broadway Engineering Company, Ltd., 
Hendon, London, N.W., as sole agents in this country. 


Items in the rolling stock renewal programme of the 
L.N.E.R. for 1940 include 7200 wagons, 700 containers, 
and the modernisation of 440 container flat wagons. The 
Department of Overseas Trade announces that the 
following contracts are open for tender. Telephone 
communications should be made to Whitehall 9040, 
extension 223, and in all cases local representation is 
essential :—South Africa, Pretoria Union Tender and 
Supplies Board: Supply and delivery of 3500 lb. of 
resin-cored, No. 13 S.W.G. solder and 13,000 Ib. of soft 
grade F.. solder (Pretoria, December 7th). South African 
Public Works Dept.: Supply and delivery of pumping 
plant and engine to Nelspoort Sanatorium, Cape Province 
(Pretoria, November 30th). India, Madras Electricity 
Dept.: Supply and delivery of structural steel for power- 
house construction (Madras, November 30th). 


New Export Prices 

The necessity of maintaining our export business 
during the war has been recognised by the authorities, 
and it is understood that a certain quantity of steel will 
be allocated to this’ branch of the trade. New prices have 
been decided upon which, considering the general situation 
in the world’s markets, may be considered distinct] 
moderate. Quotations have been advanced £1 2s. 6d. on 
heavy steel products making the angle basis £11 2s. 6d. 
f.o.b. 
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French Engineering Notes 
(From our own Correspondent in Paris) 
Portable Suction Gas Producers 


Tue use of suction gas for road vehicles has 

become an essential factor in war time economy. There 
is no escaping the alternative of running privately-owned 
lorries and tractors on home-produced fuels or of laying 
them up during the period of hostilities. For this reason 
it is no longer a question of whether suction gas offers the 
same reliability, convenience, efficiency, and all-round 
economy as liquid fuels, but. merely whether lorries can 
be run on it with the certainty that owners will be able to 
continue their business, which must be done if the country 
is to maintain a normal activity. In its present state of 
development the suction gas vehicle is doing sufficiently 
good work under favourable conditions. When there is 
no other source of energy available, apart from compressed 
coal gas and electricity, lorries with suitable suction gas 
equipments may be relied upon when placed in charge of 
men who know how to handle them. The problem has 
been the subject of long and patient research. It has been 
solved up to a point of practical utility, while failing to 
eliminate apparently inherent technical difficulties that 
at present stand in the way of a completely satisfactory 
realisation. There has been a dispersal of effort in research 
and experiment, which may have been to the good in 
covering the ground so fully, and while failures are many 
there are practical successes and an accumulation of ex- 
perience that now needs co-ordination with the object of 
achieving the continued development of the suction gas 
vehicle. A Comité National d’Entente des Carburants 
de Remplacement has been formed to effect such co- 
ordination so that a large war-time scheme can be put 
in hand for the equipment of lorries and other vehicles with 
producer plants. It represents all interests in the portable 
suction gas producer industry, and has appointed four 
commissions, each devoted to one of those interests. 
Firstly, the production of charcoal and composite fuels 
has its own problem of standardising a quality of fuel 
and stabilising prices. Secondly, the distribution of 
fuel supplies throughout the country has a tendency to 
lag behind demand in the early stages because the demand 
is small and irregular, and if rapid progress is to be made 
consumers must be assured of being able to obtain supplies 
everywhere, and that, too, under conditions that do not 
involve undue variations in the standard price which 
may be expected from the cost of transporting charcoal 
and composite fuels over long distances. The question of 
the quality of fuel has disturbed many suppliers who had 
shared in a general belief that charcoal from any wood or 
waste would be suitable for portable suction gas plants. 
It is a matter that must be left to the third commission 
which deals with the construction of producers. While 
these offer interesting problems that, may be solved in 
time, the commission can hardly do more at present than 
select the most suitable types of existing producers and 
arrange for their construction in sufficient numbers. 
Fourthly, of equal importance is the work of the commis- 
sion which covers the whole practice of fitting suction 
gas equipments to vehicles. In the absence of engines 
designed especially to run on suction gas, exact information 
will have to be prepared concerning alterations to be made 
in engine bores, compressions, , and changes in 
gears, as well as dimensions of induction pipes and other 
details that make all the difference in the running of 
suction gas lorries. This work is intended to make the 
best use of existing suitable plants in the hope of increasing 
the number of vehicles in use eventually to something like 
30,000. At the same time, it may be assumed that with 
the importance given to suction gas road traction under 
present abnormal conditions, the new organisation will be 
able to encourage a more active technical development 
in the direction of creating types of suction gas engines 
and simplifying the producer and general equipment in a 
manner to give some permanency to the industry. 


Compulsory Apprenticeship 


In May, 1938, a decree was published instituting 
a system of compulsory apprenticeship which was to come 
into operation on January Ist, 1940. A pre-apprentice- 
ship period begins at schools where it is proposed to 
extend the leaving age by a year, during which time 
boys will be given opportunities for showing their pre- 
dilection and aptitude for particular trades by working in 
shops. They will then be apprenticed to those trades 
unless parents should give reasons for desiring that their 
boys should follow other occupations. Employers are 
required to train a number of apprentices representing 
a certain percentage of the total number of the personnel 
employed, or else they can organise the training collectively 
in professional schools or in other ways. The training 
comprises @ minimum number of hours for technical 
instruction. All this entails a vast organisation all over 
the country which already exists in its main lines and 
was not entirely completed on the outbreak of war. 
Skilled workers are now needed in the metallurgical and 
engineering trades more than ever before. It is not 
possible to put the compulsory apprenticeship law into 
operation at the beginning of next year, so far as concerns 
the pre-apprenticeship organisation, but employers in 
the engineering trades must arrange for the training of 
the required percentage of apprentices either in their own 
works or collectively from the first of January next. 
This temporary arrangement during the war also includes 
the training of specialised women workers. 


The Indret-Nantes Railway 


There are some works long since planned as 
desirable which are now regarded as necessary to facilitate 
armament production. One of them is the construction 
of a short railway between the arsenal of Indret and 
Nantes. It has been held up for many years in the belief 
that there would be insufficient traffic to make the railway 
pay, and even now the National Railway Company wants 
to make sure that the arsenal traffic will be supplemented 
from other sources, for which reason the company sent a 
delegation to Saint-Nazaire in order to ascertain to what 
extent that shipbuilding centre and port may be able to 
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INTERNAL COMBUSTION ENGINES 


512,936. February 23rd, 1938.—INTERNAL COMBUSTION 
ENGINES vusING PuLverisep Soxtw Fvuet, The Buell 
Combustion Company, Ltd., 49, Moorgate, London, 
E.C.2, and Reginald Percy Fraser, Tir-na-n’Og, Kingston 
Hill, Surrey. 

In the case of engines using pulverised fuel with admixed 
air, the long ignition lag and comparative slowness of the rate 
of combustion has been recognised as a serious drawback, 
and development of this type of engine has hitherto taken the 
form of providing a pre-combustion chamber for developing 
combustion well before admission of the working fluid to the 
working cylinder, this chamber communicating with the com- 
bustion chamber proper through a valve mechanically opened 
and closed at the requisite times. According to the invention, 

a compression-ignition engine using pulverised solid fuel has 

a heat-resistant or refractory element A of substantially circular 

cross-section arranged to form a transverse partition between 

the combustion chamber and the cylinder proper, and relatively 
thermally insulated from the walls by being supported on 
thin flutes or webs B, which define peripheral passages providing 
permanent communication between the combustion chamber 
and the cylinder. The interior of the combustion chamber is 
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so sha that an inwardly rotating toroidal vortex ring is 
established therein by the air which is forced through the 
peripheral passages during the compression stroke, and the 
fuel is injected into the combustion chamber substantially 
centrally with respect to the vortex ring and subjected to intense 
thermal radiation from the heated element. The element may 
be composed of ordinary refractory material, or it may be made 
of heat-resisting steel either alone or coated with a high tempera- 
ture refractory material such as zircon or alumina. Owing to 
the fact that ignition of the fuel is primarily brought about by 
subjecting it to intense thermal radiation from the element, 
the engine is largely independent of compression temperature 
for ignition p . Furthermore, the ignition lag time is 
greatly reduced. Such an engine can be operated at a lower 
compression pressure than is normally used with fuel, the 
spontaneous ignition temperature of which is relatively high. 
In order to start the engine, the refractory element is first 
raised to a high temperature by employing an appropriate 
auxiliary fuel, such as oil in the form of spray. During normal 
operation, the surface of the refractory element radiates at 
a temperature above the spontaneous ignition temperature of 
the fuel, and it is maintained at this temperature as a result of 
the heat generated by combustion of the fuel_—September 29th, 
1939. 


SWITCHGEAR 


512,735. May 14th, 1938.—ELecTROMAGNETICALLY-OPERATED 
SwircuGeaR, Brookhirst Switchgear Limited, a British 
Company, of Northgate Works, in the City and County of 
Chester, and Charles Lanceley, of ‘“‘ Glenroyd,’’ Hoole 
Road, Chester. 

This invention is for improvements in electrical switch gear 

and more particularly to switchgear arranged to be operated 
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by electro magnetic means energised by alternating current. 
It is often desirable to associate with such electric switchgear 
low voltage incandescent lamps. The invention provides an 
electric switch for alternating current electric circuits, having 
@ contactor-operating electro- t wherein the electro- 





contribute to the traffic. 








a step-down transformer for the supply of low voltage current 
and wherein the secondary winding is connected to terminals 
fora lamp. A cireuit breaker or switch A controlling a motor 
has a contactor-operating electro-magnet B. The electro- 


magnet has a main winding C and opening and closing of the 
circuit of the coil C is effected respectively by a “‘ start’’ push 
button D and a “stop’’ push button E. The push buttons 
may be located at a te stati sobiabeiiai-bn dew spain pat 
of the switchgear situated within the casing F. An indicating 
lamp G is associated with the push button-operating gear in the 
casing H and is adapted to be illuminated when the contactors 
J of the switch make contact with the fixed contacts K and 
elose the circuit of the motor. A low voltage supply of current 
for the lamp is provided by a few turns of insulated wire com- 

rising @ secondary winding L on the core of the electro-magnet 
B. One of the contactors carries a bridging piece M which 
serves to maintain the circuit of the coil C closed when the push 
button D is released after being operated to start the motor. 
To start the motor the push button D is operated to bridge 
the contacts O and complete the circuit of the coil C through the 
push button E which bridges the contact P. The electro- 
magnet is therefore energised and the contactors J are moved 
so as to close the switch, the bridging piece M at the same time 
bridging the contacts N so that the push button D can be 
released. The magnetic flux set up in the core of the electro- 
magnet C cuts the turns of wire L so that a voltage sufficient 
for the operation of the lamp is generated therein. The lamp 
is therefore illuminated to indicate that the switch has been 
closed and will remain illuminated until the contactors J move 
to the “ off’’ position. The switch may be opened by operating 
the push button E to break the circuit of the coil C at the 
contacts P or by the operation of a no-volt or other automatic 
safety device.—September 23rd, 1939. 








AERONAUTICS 


513,258. Mareh 3rd, 1938.—Arm Screws, Dornier-Werke 
G.m.b.H., and Dr. Ing. h.c. Claude Dornier, Friedrichshafen, 
Lake Constance, Germany. 

The accompanying drawing shows diagrammatically and by 
way of example an air screw blade in accordance with the 
invention. It is formed by two hollow shells A and B which 
are held together by means of a number of bolts C. The 
screws are arranged along the centre line of a fillet passing 
right along the inside of the blade. A metallic member D, 
which has an H-shaped cross section, is mounted within the 


interior of the blade. The contour of the blade is shown in 
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dot and dash lines in F ig. 2, and the metallic propeller shank E, 
together with the tapering member which extends into the blade, 
is shown as a visible body. The propeller shank is a cylindrical 
member, provided with a circular groove for mounting it into 
the propeller hub. The tongue is in one piece with the pro- 
peller shank, and the tongue tapers down from the root to the 
tip of the blade. By means of the bolts the metal propeller 
shank grips the largest part of the air screw blade. The trans- 
mission of the centrifugal force is therefore not effected at one 
single point at the root of the blade, but is distributed over a 
large area.—October 19th, 1939. 


TRANSMISSION OF POWER 


512,475. March 2nd, 1938.—CaBLes anpD Hose Pires, The 
Liverpool Electric Cable Company, Ltd., 24, Queen Anne’s 
Gate, Westminster, London, 8.W.1, and John Thomas 
Frost, of the same address. 

This invention relates to metal sheathed cables and hose pipes, 

particularly to electric cables which are used in connection with 

electrically operated rtable or semi-portable machinery. 

A cable according to the invention has an armour comprising 

upper and lower layers of V-sha, strips which lie transversely 

of the cable with the apices of one layer disposed within the 
troughs formed by two adjacent strips of the other layer in 
such a manner that on bending of the cable, the V-shaped strips 
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on that part in compression slide one over the other, whilst the 
strips on that part which is in extension continue to provide 
a continuous metallic armour along the cable surface. The 
accompanying drawings show by way of example, a preferred 
embodiment of armouring. Fig. 1 is an enlarged detailed 
section, and Fig. 2 is a longitudinal section of a portion of cable 
utilising the armouring. Referring to Fig. 1, the upper layer 
of V-shaped strips A are adapted to lie transversely of the cable 
with their apices in the troughs formed by two adjacent strips 
of the lower layer B. In Fig. 2 it will be seen that the upper 
layers A are embedded in part of the tough rubber sheathing C 
whilst the lower layers B are embedded in a portion D.—September 





magnet has a secondary winging and is adapted to constitute 
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MACHINE TOOLS 


512,472. March Ist, 1938.—IMPpROVEMENTS IN CYLINDER 
Hontne Macutnes. (A communication from Barnes Drill 
Company, 814-30, Chestnut Street, Rockford, Winnebago, 
Illinois, United States of America.) 

Where during the honing process the reciprocating honing 
tool passes through the cylinder and overruns the ends, as in 
an ordinary automobile engine block, the metal removing 
effect of the tool is uniform Games at every stroke contact is 
had throughout the length of the tool identically with every 
part of the cylinder wall. When honing an obstructed or blind 
end cylinder, however, the stroking movement of the tool 
must be —— short of the obstructed end and in consequence 
the parts of the cylinder wall adjacent this end do not receive 
the benefit of treatment from the whole length of the tool. 
The general object of this mvention is to provide a honing 
machine which is particularly adapted for finishing the internal 
walls of cylinders which have one end blind. It consists of 3 
cylinder honing machine in which the relative reciprocatory 
movement of the work piece and tool when adjacent the btind 
end of the work piece is halted by a positive stop with which is 
associated a part reciprocable with the tool spindle and adapted 
to control operating means for initiating the reverse movement 
of the reciprocatory cycle. A means for restraining the initia- 
tion of the reverse movement throughout a defined interval is 
incorporated.—September 18th, 1939. 


TRAMWAYS AND RAILWAYS 


512,493. March 10th, 1938.—TroLtteEy Wire Firtincs For 
SupporTING OVERHEAD Etecrric Cases, Alfred Wiseman 

a William Simmons, both of 89, Glover Street, Birming- 

am, 9. F 

This invention concerns trolley wire fittings used for support- 
ing overhead electric wires or cables which supply current to 
trolley buses, tram cars, &c., of the kind comprising a part or 
body with an insulator mounted thereon to carry the conductor 
wire, and a suspension arm for the suspension wire, the arm being 
angularly adjustable around its point of attachment to the body 
to enable the relative vertical positions or heights of the suspen- 
sion wire and the conductor wire to be varied. In one con- 
venient embodiment of the invention, such as illustrated by the 
drawings, the supporting-wire eye A is formed at the outer end 
of an arm B articulately connected to the body C of the fitting, 
and means are provided in the vicinity of the point of articula- 
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tion for locking the arm to the body. The arm can be angularly 
adjusted so that the eye is in line with (i.e. horizontal), above, 
or below its point of connection with the body. The range of 
angular adjustment may extend to approximately 270 deg., 
providing a large number of alternative positions for fixing the 
eye. Radial serrations or teeth D are formed on adjacent 
faces of the arm B and the body C which encircle a pivot bolt E, 
the latter clamping together the two registering toothed surfaces. 
The plane of the surfaces coincides with the central plane of the 
fitting. The confi tion of the body varies according to the 
type of insulator, but the articulated arm can be common to 
several shapes of body. Where two insulator fittings are spaced 
by an intermediate coupling member of an insulating nature, 
frequently wood, terminals are applied to the ends of the mem- 
ber, e.g. F, comprising an inverted taper socket G and a bolting 
lug.—September 18th, 1939. 


LIGHTING AND HEATING 


512,492. March 8th, 1938.—Exectric DiscHarce TvuBEs, 
Neonelectric Company, Ltd., of 24, Marshalsea Road, 
London, 8.E.1, and Sidney Wallace Wilkins, of Chesham 
House, New Road, Broxbourne. 

In the manufacture of luminous electric discharge tubes it 
has previously been proposed to apply the thin coating of 
binder or carrier to the inner surface thereof by a wad of elastic 
material such as a sponge containing the binder, which is 
drawn through the tube by a string or caused to move through 
by a difference in the air pressures applied to the ends of the 
tube, or by ting magnetic material to the wad and moving 
it through the tube by an exterior magnetic field. Also for 
coating the interior of tubular hose with rubber it has been 
proposed to utilise two similar spaced apart circular brushes 
which fit the interior of the hose and to connect the brushes by 
a rod which, when the spaced brushes are in the hose, leaves an 
annular space bounded by the hose, the rod, and brushes which 
is filled with liquid rubber so that by the action of compressed 
air on a piston integral with one of the brushes, the device is 
caused to pass through the hose and thus to coat the interior. 
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In general according to this invention, the inner surfaces o° 
such tubes have the thin coating of binder or carrier applied 
thereto by an appliance comprising a solid or hollow rod or wire, 
having a plurality (for example three) of pads or groups of 
radially extending bristles at intervals along it, which is drawn 
through the tube. In using this device, the liquid carrier is 
applied to the pad or group of bristles which would be the first 
to enter the tube and this pad or group, during its passage 
through it, serves to coat the internal surface with the liquid 
carrier somewhat thickly. The succeeding pad or pads, or 
group or groups of bristles then act to remove the excess of 
the liquid carrier, so that, after the appliance has been passed 
completely through the tube, a layer of the desired thickness 
remains. A is the tube to be coated with the carrier or binder 
on the inner surface. Within the tube is shown an appliance 
comprising a rod (solid or hollow) or wire B which has three 

ads C, D, and E of suitable material, for example cotton wool. 
n using the device it is intended that the pad C should have the 
liquid binder or carrier applied thereto and be the first to enter 
the tube. Thus the device is moved in the tube in the direction 
of the arrow F so that first the pad C applies the binder or 
carrier to the inner surface of the tube somewhat thickly. The 
following pads D and E act to remove the excess of the liquid 
carrier so that after the appliance has passed completely through 
the tube a layer of desired thickness remains.—September 18th, 
1939. 


MISCELLANEOUS 


512,486. March 4th, 1938.—Lirrinc Jacks, Lake and Elliot, 
Ltd., Albion Works, Braintree, Essex, and Wilfrid Brookes, 

63, London Road, Braintree, Essex. 
In jacks, designed for very high lifts, when used under one 


end of an axle of a vehicle, the amount of lateral displacement 
of the jack head between the starting position and the final 
raised position is sometimes so great that the amount of bending 
imposed upon the screws or rams of the jack make it practically 
impossible to work, and in certain cases the lateral displacement 
is such as to cause damage or breakage of the jack. The object 
of this invention is to obviate this difficulty by so mounting the 
lifting jack that it can in use any angular position to 
obviate any undue strain. According to one form, shown in 
the drawings, the base A of the body is formed with a part 
spherical recess B in which is mounted a spherical member 
having a seating formed in an auxiliary base or platform C 
which is adapted to support the jack body. Connected to the 
side of the jack body are three or four spring pressed plungers 
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or the like D provided at their lower ends with spherical enlarge- 
ments. The spherical end of each plunger is mounted in a 
track E formed on the platform. Each track is in the form of a 
channel of convenient length, the groove in the channel being 
of part circular shape in cross section so that the co-operating 
spherical end of each plunger will be retained in the track but 
be capable of angular or sliding movement. Each plunger is 
fitted with upper and lower slidable sleeves F and F, formed 
with flanges to provide oppositely arranged abutments for the 
ends of a coil spring mounted on the plunger rod, and these 
sleeves move in lugs formed on the jack body. The upper 
end of each plunger rod is formed with a limiting stop H. In 
operation, when the jack is employed for an abnormally high 
lift, it will be capable of angular movement in relation to its 
auxiliary base through the medium of the centrally arranged 
spherical connection, and the surrounding spring plungers 
which are adapted normally to maintain the jack in a vertical 
position will be capable of movement in relation to the body of 
the jack.—September 18th, 1939. 


512,550. December 14th, 1938.—Woop Gas GENERATOR, 
William Grobéty, Vallorbe, Vaud, Switzerland. 

The generator shown is more particularly intended for pro- 
ducing gas which is to be supplied to an engine. It comprises 
@ cylindrical outer casing having at its lower part an opening 
for introducing or withdrawing wood charcoal. An elongated 
reservoir A in which is placed the wood to be gasified is arranged 
concentrically inside the casing. An enclosed space B is pro- 
vided between the wall of the outer casing and the wall of the 
reservoir. The latter tapers at its lower end and encloses a 
container C in the form of a funnel, open at its upperend. The 
narrow part of the container serves as a gasifying zone and its 
end terminates in a conduit D which passes through the bottom 
of the reservoir. The walls of the latter and those of the con- 
tainer are separated by a hollow space E which widens towards 
the bottom. The reservoir A is closed hermetically by a 
removable cover. Nozzles F introduce air into the gasifying 
zone of the container. A suction device G is connected to the 
discharge pipe H and serves to draw ofi gases and carry them to 
a combustion engine. The lower part of the outer casing is 
first filled with wood charcoal until the end of the conduit D 
is completely closed. Wood charcoal is introduced into the 
container until it reaches the level of the nozzles and finally 
wood is added. The suction device is started and produces a 
current of air moving from the inside to the outside of the con- 
tainer through the space B. The fuel is then ignited near one 
of the nozzles. The gases produced by the combustion of the 
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wood pass through the filter formed of wood charcoal arranged 
in the outer casing and are drawn off. The products of distil- 
lation, such as wood gas, tar, wood vinegar, and water, pass 
through and are filtered by the layer of wood charcoal in the 
outer casing and condense on contact with the cold wall of the 
latter. The temperature of the outer wall does not rise much 
even after a long time. When once the ignition has been 
effected the generator only requires for its operation the refilling 

of the reservoir with wood.—September 19th, 1939. 

512,256. March 2lst, 1938.—Fiumw-Tieut Jornts, Silentbloc, 
Ltd., Victoria Gardens, Ladbroke Road, Notting Hill 
Gate, London, W.11, and Theodore Bernard Andre, 
of the Company’s address. 





The following is a description of one embodiment of the in- 
vention as applied to a pipe passsing through the hull of a 





boat. In the construction shown the joint comprises an inner 
member in the form of a sleeve A constituting the end of the 

ipe and which passes through a bore in the hull of the boat B, 

he outer end of the sleeve A is formed with an outwardly 
extending annular flange constituting the outer abutment 
member and the inner end of the sleeve is threaded to receive a 
nut C, In the annular space between the sleeve A and the 
surface of the bore in the hull is a bushing D of rubber having 
at its outer end an outwardly extending annular flange which 
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lies between the flange on the sleeve and the outer face of the 
hull. Slidably mounted on the sleeve A between the inner 
end of the bushing and the nut is a ring E constituting the 
inner abutment member and formed with a tapering enya 
shaped extension, the thin end of which is adapted to enter the 
adjacent end of the bushing when the nut C is screwed up as 
shown in Fig. 2. The inner end of the bore in the hull is flared 
somewhat outwardly to form a space into which the inner 
end of the bushing is thus expanded = the ring E.— August 31st 
1939. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda 
of the week preceding the meetings. In all cases the | 
PLACE at which the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
Monday, Nov. 27th.—Technical College, Bradford. ‘‘ The 
Independent Power Plant, with special reference to Com- 
bined Power and Heating Systems,’’ 8. F. Benson. 7.30 
p-m. 





Institution of Automobile Engineers 
Tuesday, Dec. 12th. Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ The Use of Gas 
as a Fuel for Motor Vehicles,’ Dr. J. 8. Clarke. 6 p.m. 
Institution of Chemical Engineers 
Tuesday, Dec. 12th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘ Principles of Gas Compressor 
Design,’ D. M. Newitt. 2.15 p.m. 
Institution of Electrical Engineers 
To-day, Nov. 24th.—N.E. Students’ Section. Newe House, 
Pilgrim Street, Newcastle-upon-Tyne. ‘“‘ Engineering 
Training,’ A. T. Crawford. 7 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Dec. 19th.—39, Elmbank Crescent, Glasgow, C2. 
‘Humps and Hollows in Curves of Resistance,’ A. M. 
Robb. 6.30 p.m. 
Institute of Fuel 
Thursday, Nov. 30th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘“‘A Simplified Method for 
Estimating the Thermal Efficiency of Steam Boilers,”’ 
J. W. Reber. 2.15 p.m. 
lriday, Dec. 15th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Improvement in Calorific Value 
of Town’s Gas or Coke Oven Gas with special reference to 
Utilisation as a Fuel for Motor Vehicles,’’ J. I. Graham and 
D. G. Skinner. 2.15 p.m. 
Institute of Transport 
Monday, December 11th.—Charing Cross Hotel, London, W.C.2. 
Annual General Meeting. Address by Rt. Hon. Euan 
Wallace, M.P., Minister of Transport. 2.30 p.m. 
Institution of Production Engineers 
To-day, Nov. 24th.—London Graduate Section. Mostyn Hotel, 
Portman Square, W.1. ‘“ Production Control for Widely 
Varying Products,’ A. E. N. Bolton. 7.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Nov. 24th.—39, Victoria Street, Westminster, 8.W.1. 
“The Revival of the Gas Producer,’’ K. W. Willans. 
6.30 p.m. 

To-day, Nov. 24th—Mining Institute, Newcastle-upon-Tyne. 
“Aeronautics and Ship Design,’’ J. Lockwood Taylor. 
6 p.m. 

Saturday, Dec. 2nd.—Student Section. Bolbec Hall, New- 
castle-upon-Tyne. “From the Shipowner’s Point of 
View,’ T. Russell Cairns. 2.30 p.m. 

Royal Institution of Great Britain 

Wednesday, Nov. 29th.—21, Albemarle Street, W.1. ‘‘ Mag- 
netism and the Structure of Matter,’ K. Lonsdale. 
2.30 p.m. 

Friday, Dec. 1st.—21, Albemarle Street, W.1. “ Infra-Red 
Spectra,” W. H. J. Childs and H. A. Jahn. 2.30 p.m. 





PERSONAL AND BUSINESS ANNOUNCEMENTS 


Tue InstiTUTION OF ENGINEERING INSPECTION announces 
that its registered office is now at 5, Pierrepont Street, Bath, 
where its records and routine work will be accommodated for 
the time being. 

BLACKSTONE AND Co., Ltd., of Stamford (Lincs.), announce 
that Mr. J. T. Rymer has joined the Board of the et: 
Mr. Rymer was recently elected to the board of Messrs. R. A. 
Lister (Marine Sales), Ltd. 

Tue BRoaADWAY ENGINEERING Company, Ltd. of Carlisle Road, 
Hendon, London, N.W.9, informs us that it has been appointed 
sole European agent for the W. B. Knight Machinery Company, 
of St. Louis, Missouri, manufacturers of high-speed vertical 
milling machines. 

Mr. R. R. Stokes, Chairman and Managing Director of 
Ransomes and Rapier, Ltd., of Ipswich, has been awarded the 
Order of the Nile, conferred upon him by his Majesty King 
Farouk of Egypt for his work in connection with the remodelling 
of the Assiut Nile barrage, successfully completed in March 
last. 
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